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ATTACHMENT 1

Submission of information is made under the 6/28/91 CAP Agreement,
Unit I This submission is made voluntarily and is occasioned by recent
changes in EPA's TSCA §8(e) reporting standard; such changes made, for
the first time in 1991 and 1992 without prior notice and in violation of
Regulatee’s constitutional due process rights. Regulatee's submission of
information under this changed standard is not a waiver of its due process
rights; an admission of TSCA violation or liability, or an admission that
Regulatee's activities with the study compounds reasonably support a
conclusion of substantial risk to health or to the environment. Regulatee has
historically relied in good faith upon the 1978 Statement of Interpretation and
Enforcement Policy criteria for determining whether study information is
reportable under TSCA §8(e), 43 Fed Reg 11110 (March 16, 1978). EPA

has not, to date, amended this Statement of Interpretation.

After CAP registration, EPA provided the Regulatee the
June 1, 1991 "TSCA Section 8(e) Reporting Guide". This "Guide” has been
further amended by EPA, EPA letter, April 10, 1992. EPA has not indicated
that the "Reporting Guide™ or the April 1992 amendment supersedes the

1978 Statement of Interpretation. The "Reporting Guide" and April 1992
amendment substantively lowers the Statement of Interpretation 's TSCA
§8(e) reporting standard>. This is particularly troublesome as the "Reporting
Guide" states criteria, applied retroactively, which expands upon and
conflicts with the Statement of Interpretation.3 Absent amendment of the

Statement of Interpretation, the informal issuance of the "Reporting Guide"
and the April 1992 amendment clouds the appropriate standard by which

regulated persons must assess information for purposes of TSCA §8(e).

2In sharp contrast to the Agency's 1977 and 1978 actions to soliciting public comment on the proposed
and final §8(e) Policy, EPA has unilaterally pronounced §8(e) substantive reporting criteria in the 1991
Section 8(e) Guide without public notice and comment, See 42 Fed Reg 45362 (9/9/77), "Notification of
Substantial Risk under Section 8(e): Proposed Guidance”.

3A comparison of the 1978 Statement of Interpretation and the 1992 "Reporting Guide” is a appended.



Throughout the CAP, EPA has mischaracterized the 1991 guidance as
reflecting "longstanding” EPA policy concerning the standards by which
toxicity information should be reviewed for purposes of §8(e) compliance.
Regulatee recognizes that experience with the 1978 Statement of
Interpretation may cause a review of its criteri. Regulatee supports and has
no objection to the Agency's amending reporting criteria provided that such
amendment is not applied to the regulated community in an unfair way.
However, with the unilateral announcement of the CAP under the auspices of
an OCM enforcement proceeding, EPA has wrought a terrific unfaimess
since much of the criteria EPA has espoused in the June 1991 Reporting
Guide and in the Agency's April 2, 1992 amendment is new criteria which
does not.exist in the 1978 ion I nt

Policy.

The following examples of new criteria contained in the "Reporting

Guide" that is not contained in the Statement of Interpretation follow:

o even though EPA expressly disclaims each "status report” as being preliminary
evaluations that should pot be regarded as final EPA policy or intent?, the "Reporting
Guide™ gives the "status reports” great weight as "sound and adequate basis” from
which to determine mandatory reporting obligations. ("Guide" at page 20).

o the "Reporting Guide" contains a matrix that establishes new numerical reporting
“cutoff™ concentrations for acute lethality mformation ("Guide™ at p. 31). Neither
this matrix nor the cutoff values therein are contained in the Statement of
Interpretation. The regulated community was not made aware of these cutoff values
prior to issuance of the "Reporting Guide” in June, 1991.

othe "Reporting Guide" states new specific definitional criteria with which the Agency,
for the first time, defines as 'distinguishable neurotoxicological effects'; such

criteria/guidance not expressed in the 1978 Statement of Interpretation.d;

othe "Reporting Guide" provides new review/ reporting criteria for irritation and

sensitization studies; such criteria pot previously found in the 1978 Statement of
te [8) [8) t .

othe "Reporting Guide™ publicizes certain EPA Q/A criteria issued to the Monsanto
Co. in 1989 which are not in the Statement of Interpretation; have never been
published in the Federa] Register or distributed by the EPA to the Regulatee. Such
Q/A establishes new reporting criteria not previously found in the 1978 Statement of

10 o t Polic

“The 'status reports' address the significance, if any, of particular information reported to the Agency,
rather than stating EPA's interpretation of §8(e) reporting criteria. In the infrequent instances in which the
status reports contain discussion of reportability, the analysis is invariably quite limited, without
substantial supporting scientific or legal rationale.

5 See, e. & 10/2/91 letter from Du Pont to EPA regarding the definition of "serious and prolonged
effects’ as this term may relate to transient anesthetic effects observed at lethal levels: 10/1/91 letter from
the American Petroleum Institute to EPA regarding clarification of the Reporting Guide criteria.



In discharging its responsibilities, an administrative agency must give
the regulated community fair and adequate warning to as
what constitutes noncompliance for which penalties may be assessed.

Among the myriad applications of the due process clause is the fundamental principle
that statutes and regulations which purport to govern conduct must give an adequate
wamning of what they command or forbid.... Even a regulation which governs
purely economic or commercial activities, if its violation can engender penalties,
must be 50 framed as to provide a constitutionally adequate warning to those whose
activities are governed.

also, n nc, v
Protection Agency, 937 F. 2d 649 (D.C. Cir. 1991).

While neither the are rules, This principle has been applied to hold

that agency 'clarification’, such as the Statement of Interpretation, the

"Reporting Guide" nor the April 1992 amendments will not applied
retroactively.

ne. v 1, 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). See
; . . ron

...a federal court will not retroactively apply an unforeseeable interpretation of an
administrative regulation to the detriment of a regulated party on the theory that the
post boc interpretation asserted by the Agency is generally consistent with the
policies underlying the Agency's regulatory program, when the semantic meaning of
the regulations, as previously drafted and construed by the appropriate agency, does
not support the interpretatiop which that agency urges upon the court.

Standard Qil Co. v. Federal Energy Administration, 453 F. Supp. 203, 240

(N.D. Ohio 1978), aff'd sub nom. Standard Qil Co. v. Department of
Energy, 596 F.2d 1029 (Em. App. 1978):

The 1978 Statement of Interpretation does not provide adequate notice

of, and indeed conflicts with, the Agency's current position at §8(e) requires
reporting of all 'positive' toxicological findings without

regard to an assessment of their relevance to human health. In accordance
with the statute, EPA's 1978 Statement of Interpretation requires the
regulated community to use scientific judgment to evaluate the significance of
toxicological findings and to determining whether they reasonably support a

conclusion of a substantial risk. Part V of the Statement of Interpretation

urges persons to consider "the fact or probability” of an effect’s occurrence.
Similarly, the 1978 Statement of Interpretation stresses that an animal study
is reportable only when "it contains reliable evidence ascribing the effect to
the chemical.” 43 Fed Reg. at 11112. Moreover, EPA’s Statement of
Interpretation defines the substantiality of risk as a function of both the
seriousness of the effect and the probability of its occurrence. 43 Fed Reg
11110 (1978). Earlier Agency interpretation also emphasized the
"substantial” nature of a §8(e) determination. See 42 Fed Reg 45362, 45363



(1977). [Section 8(e) findings require "extraordinary exposure to a chemical
substance...which critically imperil human health or the environment”).

The recently issued "Reporting Guide" and April 1992 Amendment
guidance requires reporting beyond and inconsistent
with that required by the Statement of Interpretation. Given the statute and
the Statement of Interpretation's explicit focus on substantial human or
environmental risk, whether a substance poses a "substantial risk” of injury
requires the application of scientific judgment to the available data on a case-
by-case basis.

If an overall weight-of-evidence analysis indicates that this
classification is unwarranted, reporting should be unnecessary under §8(e)
because the available data will not "reasonably support the conclusion” that
the chemical presents a substantial risk of serious adverse consequences to
human health.

Neither the legislative history of §8(e) nor the plain meaning of the
statute support EPA's recent lowering of the reporting threshold that TSCA
§8(e) was intended to be a sweeping information gathering mechanism. In
introducing the new version of the toxic substances legislation,
Representative Eckhart included for the record discussion of the specific
changes from the version of H. R. 10318 reported by the Consumer
Protection and Finance Subcommittee in December 1975. One of these
changes was to modify the standard for reporting under §8(e). The standard
in the House version was changed from "causes or contributes to an
unreasonable risk” to "causes or significantly contributes to a substantial
nisk". This particular change was one of several made in TSCA §8 to avoid
placing an undue burden on the regulated community. The final changes to
focus the scope of Section 8(e) were made in the version reported by the
Conference Committee.

The word "substantial” means "considerable in importance, value,
degree, amount or extent”. Therefore, as generally understood, a
"substantial risk” is one which will affect a considerable number of people or
portion of the environment, will cause serious injury and is based on
reasonably sound scientific analysis or data. Support for the interpretation
can be found in a similar provision in the Consumer Product Safety Act.
Section 15 of the CPSA defines a "substantial product hazard" to be:

"a product defect which because of the pattern
of defect, the number of defective products
distributed in commerce, the severity of the
risk, or otherwise, creates a substantial risk
of injury to the public.”



Similarly, EPA has interpreted the word 'substantial’ as a quantitative
measurement. Thus, a 'substantial risk' is a risk that can be quantified, See,
56 Fed Reg 32292, 32297 (7/15/91). Finally, since information pertinent to
the exposure of humans or the environment to chemical substances or
mixtures may be obtained by EPA through Sections 8(a) and 8(d) regardless
of the degree of potential risk, §8(e) has specialized function. Consequently,
information subject to §8(e) reporting should be of a type which would lead a
reasonable man to conclude that some type action was required immediately
to prevent injury to health or the environment.



Attachment
Comparison:

Reporting triggers found in the 1978 "Statement of Interpretation/ Enforcement
Policy”,43 Fed Reg 11110 (3/16/78) and the June 1991 Section 8(e) Guide.

TEST TYPE 1978 POLICY New 1991 GUIDE
CRITERIA EXIST? CRITERIA EXIST?

ACUTE LETHALITY
Oral N} Y}
Dermal N} Y}
Inhalation (Vapors) }6 Y
serosol N} Y}
dusts/ particles N} Y}
SKIN IRRITATION N Y8
SKIN SENSITIZATION (ANIMALS) N Y®
EYE IRRITATION N Y10
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N Yl
REPRODUCTION STUDY N Y2
DEVELOPMENTAL TOX Y3 yl4

643 Fed Reg at 11114, comment 14:
"This policy statements directs the reporitng of specifiec effects when unknown to the
Administrator. Many routine tests are based on a knowledge of toxicity associated with a
chemicall unknown effects occurring during such a range test may have to be reported if
they are those of concern tot he Agency and if the information meets the criteria set forth in
Parts V and VIL."

TGuide at pp.22, 29-31.

8Guide at pp-34-36.

9Guide at pp-34-36.

10Gyide at pp-34-36.

HGuide at pp-22; 36-37.

12Gujde at pp-22

1343 Fed Reg at 11112
"Birth Defects” listed.

14Gujde at pp-22



NEUROTOXICITY
CARCINOGENICITY
MUTAGENICITY

In Vitro
In Vivo

ENVIRONMENTAL
Bioaccumulation
Bioconcentration
Oct/water Part. Coeff.
Acute Fish

Acute Daphnia
Subchronic Fish
Subchropic Daphnia

Chronic Fish

AVIAN

Acute
Reproductive
Reprodcutive

15Guide at pp-23; 33-34.

1643 Fed Reg at 11112
"Cancer"” listed
17Guijde at pp-21.

ylé

Y}ls

Y}
Y}20

Z Z Zz Z

A A 4

1843 Fed Reg at 11112; 11115 at Comment 15

"Mutagenicity* listed/ in vivo vs invitro discussed: discussion of "Ames test”.

19Guide at pp-23.

2043 Fed Reg at 11112; 11115 at Comment 16.

yl1s

Yl'l

y} 19

Z 72 Z Z 2 222z

ZzZZZz



CAS #75-12-7

Chem: Formamide

Title:  Subchronic Inhalation Toxicity Study with Formamide
In Rats

Date: April §, 1988

Summary of Effects: Persistent lymphopenia and pathologic changes in the
kidney.
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

This study was conducted according to EPA Good Laboratory Practice
Regulations (40 CFR 792). Any areas of noncompliance are documented in the
study records. No deviations existed that significantly affected the

validity of the study.

Submitter: E. I. du Pont de Nemours“and Company, Inc.

Sponsor: Central Research and Development Department
E. 1. du Pont de Nemours and Company, Inc.

Study Director: bam—jg (A)W 3 //13/%%

David B. Warheit, Ph.D.
Research Toxicologist
Acute and Developmental Toxicology Division
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STUDY: MR 5602-001 Subchronic Inhalation Toxicity Study
H# 16,728 with Formamide in Rats

Because short-term studies are numerous and routine in nature,
representative studies from this test type are audited quarterly to
ensure the studies are designed and conducted in compliance with the
Good Laboratory Practice Standards.
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Melissa R. Moore © Date
Quallty Assurance Auditor
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GENERAL INFORMATION

Formamide

5602-001

16,728

Colorless liquid

Greater than 99%

Aldrich Chemical Co., Cat. No. 29,587-6
75-12-7

The test material is known to decompose in air at
temperatures greater than approximately 180°C
(Merck Index, 9th Ed.) forming carbon monoxide
and ammonia. Although sample decomposition may
have occurred under the conditions of atmosphere
generation, no attempt was made to identify or
quantitate the decomposition products.

8/24/87 - 9/18/87

E-51347, pp. 2-152
E-54662, pp. 1-17
E-51347-AA

Central Research and Development Department
E. 1. du Pont de Nemours and Company, Inc.
Wilmington, Delaware

David B, Warheit

Central Research and Development Department
E. I. du Pont de Nemours and Company, Inc.
Wilmington, Delaware

report.
G. L. Kennedy Jr. (1)

N. C. Chromey/D. B. Warheit (1)
J. B. Rhodes (1)
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Subchronic Inhalation Toxicity Study with Formamide in Rats

SUMMARY

A study was carried out to determine the toxic effects of repeated
inhalation of sublethal concentrations of formamide. Three groups of 10 male
Cr1:CD®BR rats were exposed 6 hours/day, 5 days/week for 2 weeks to design
concentrations of 100, 500 or 1500 ppm of formamide vapor in air., A control
group of 10 male rats was exposed simultaneously to air only. At the end of
the exposure period, blood and urine samples were collected for clinical
analyses, and 5 rats per group were sacrificed for pathologic examination.
The remaining 5 rats per group were retained for a 14-day postexposure
observation period and then subjected to the same clinical and pathologic
examinations.

Male rats exposed to 1500 ppm had significantly depressed body weights
and body weight gains during the exposure and recovery periods compared to
controls. In addition, 3 rats from this group either were found dead or
sacrificed in extremis prior to completion of the study. No biologically
significant body weight changes were observed in male rats exposed to 100 or
500 ppm. In addition, rats exposed to 1500 ppm had increased incidences of
clinical signs of toxicity, manifested by diarrhea, weakness and hunched
postures.

Clinical pathologic examinations revealed that rats exposed to 500 and
1500 ppm of formamide were thrombocytopenic after 10 days of exposure and
following 14 days of recovery. The biological significance of this mild
thrombocytopenia was considered to be equivocal. A 1ymphopenia and minimal
hypercholesterolemia were also observed in rats in the 1500 ppm group after
10 days of exposure. The biologically and statistically significant
“lymphopenia persisted after 14 days of recovery.

Pathologic examinations revealed compound-related microscopic changes in
the kidneys of rats exposed to 1500 ppm formamide. Nephrosis was
characterized by necrosis and regeneration of the renal tubular cells in the
deep cortical nephrons. These alterations were prominent after the 10th
exposure, however, only regeneration of the tubular cells was evident
following the 14-day recovery period. In addition, statistically and
biologically significant lower mean final body weights and elevated
kidney-to-body weight ratios were observed in rats exposed to 1500 ppm
" formamide. Mean absolute kidney weights of this group at 0 day recovery were
elevated, significant biologically but not statistically. After 14 days of
recovery, the same group had statistically and biologically significant lower
mean final body weights and elevated mean absolute and relative (i.e.,
kidney-to-body weight ratios) kidney weights.
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Based upon the hematologic and clinical chemical parameters measured, the
no-effect exposure concentration for repeated inhalation of formamide was
considered to be 100 ppm, under the conditions of this study. The find1ngs
of treatment-related microscopic lesions in the kidneys concomitant with
increases in kidney-to-body weight ratios reflect the target organ toxicity.

Work by: / BT AL 3 /2%/8e

J. Brent Rhodes
Technician

WW% 3 /22/5¢

Clarente W, Hutt III
Technician

/ﬂu/n&éj/ﬁ/ﬂ”

/’ Michael C. Carakostas, D.V.M., Ph.D.
Coordinator, Clinical Pathology

Study Director: >“~J B C()%M 3 /29/%F

David B. Warheit, Ph.D,
Research Toxicologist

Approved by: 61413“ Q. C humens 4/05 /88
Nancy C. Chron@y, Ph.D.

Manager
Acute and Developmental Toxicology Division

_ Acknowledgements: Laura A. Kinney and Thomas A. Kegelman also participated

in the conduct of this study.

DBW:smk:HLR87.3




Du Pont HLR 139-88
REFERENCES
Kennedy GL, Jr. Biological effects of acetamide, formamide, and their

monomethyl and dimethyl derivatives.

Scailteur V and Lauwerys RR. Dimethylformamide (DMF) hepatotoxicity.
Toxicology 43: 231-238, 1987.

BASF Corp., unpublished data.
The Du Pont Co. unpublished data, HLR 727-87,
The Du Pont Co. unpublished data, MR-125-26.

- 17 -




Du Pont HLR 139-88

INTRODUCTION

Formamide is widely used as a solvent in the manufacture and processing
of plastics (1). The current TLV® for formamide is based primarily on the
toxicity information of an analog, f.e., dimethyl formamide (DMF). The target
organ for DMF following most routes of exposure is the liver (1,2). A
recently completed 3-month dermal study with formamide produced a number of
organ weight changes and polycythemia but did not show the liver to be
particularly sensitive to the compound (3). Since inhalation is the exposure
route of industrial importance, it was necessary to investigate the
inhalation toxicity of formamide following single and repeated exposures.

Formamide is slightly toxic in male rats on an acute inhalation basis
(4-hour ALC of 21 mg/1 (11,403 ppm)(4). The purpose of this study was to
determine the toxic effects of repeated inhalation of sublethal
concentrations of formamide.

MATERIALS AND METHODS

A. General Experimental Design

Four groups of 10 male rats were used to assess the toxic effects of
repeated formamide inhalation on body weights, clinical signs, clinical
pathology and pathology parameters. Three test groups were exposed to
design concentrations of 100, 500 or 1500 ppm of formamide vapor in air.
A control group of age-, sex- and weight-matched rats was exposed
simultaneously to air only. Rats were exposed 6 hours/day, 5 days/week
for 2 weeks, and were retained for a 14-day postexposure recovery period.
A1l rats were monitored for body weight changes and clinical signs of
toxicity throughout the study.

At the end of the exposure period, blood and urine samples were
collected from all surviving rats per group for clinical analyses, and 5
rats per group were sacrificed for pathologic examination (In the 1500
ppm group, 2 rats were found dead on test days 3 and 9; additionally, 1
rat was sacrificed in extremis on test day 11). After 14 days of
recovery, the remaining 5 male rats per group were given similar clinical
and pathologic examinations (4 rats in the 1500 ppm group).

The complete protocol and protocol amendments for this study are
attached as Appendix A.
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Animal Husbandry

Seven-week-0ld Cr1:CD®BR rats (born 6/29/87) were received from
Charles River Breeding Laboratories, Kingston, New York on 8/18/87. Rats
were housed 1 per cage in 5" x 11" x 7" suspended, stainless steel, wire
mesh cages. Each rat was assigned a 6-digit identification number which
was recorded on a card affixed to the cage. Rats were quarantined for 1
week prior to testing, and were weighed and observed 3 times during the
quarantine period. During this time, rats were assigned to 4 treatment
groups of 10 male rats each. The rats were grouped using a computer
randomization program such that the groups' mean body weights 3 days
prior to the start of the exposures were similar, After grouping, each
rat was assigned a 1-2 digit identification number that was tattooed on
the rat's tail and recorded on a card affixed to the cage. Upon
grouping, rats were housed in pairs in 8" x 14" x 8" cages. Rats were
approximately 8 weeks old and weighed between 215 and 247 grams at the
start of exposures. Except during exposures, Purina Certified Rodent
Chow® #5002 and water were available ad libitum.

Inhalation Procedures

1. Exposure Protocol

Four groups of 10 male rats were individually restrained in
perforated, stainless steel cylinders with conical nose pieces. Each
restrainer was inserted into a face plate on the exposure chambers such
that only the nose of each rat protruded into the chamber. The exposures
were conducted 6 hours/day, 5 days/week for 2 weeks, and were followed by
a l4-day recovery period. Three test groups were exposed nose-only to
design concentrations of 100, 500 or 1500 ppm of formamide vapor in air
(groups III, V and VII, respectively). A control group was exposed to
air only (group I).

2. Atmosphere Generation

For the low-level chamber, the test atmosphere was generated by
metering formamide into a 1000 ml Instatherm® flask using a Harvard®
model 975, compact infusion pump. The flask was heated to 182°C which
vaporized the formamide. For the intermediate level and high level
exposure chambers, a 1000 ml, three-neck, round-bottom flask was heated
to up to 240°C inside a heating mantle. Nitrogen introduced into the
system at the flask swept the vapor into the chamber. Dilution air was
introduced between the flask and chamber (approximately 42 1/min). For
all exposure chambers, the vapor/air mixtures were dispersed with a
dispersion funnel as they entered the 38-l1iter glass exposure chambers.
The chambers were exhausted through scrubbers containing water, dry ice
cold traps and MSA cartridge filters prior to being vented into the
hoods. The control rats were exposed in the same type of exposure’
chamber to approximately 40 1/min of air only.

-9 -
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3. Analysis of the Test Atmospheres

The atmospheric concentration of formamide in each exposure chamber
was determined at approximately 45-minute intervals during each exposure.
Samples of the chamber atmospheres were collected in duplicate from the
rats' breathing zones with tandem midget impingers containing methanol as
a trapping solvent. Each sample was injected into a Hewlett Packard 5880
gas chromatograph equipped with a flame ionization detector. Samples
were chromatographed isothermally at 70°C on a 30 m x 0.53 mm ID
polydimethylsiloxane capillary column. The atmospheric concentration of
formamide was calculated by comparing peak areas with standard curves
prepared daily. Standards were prepared weekly or when deemed necessary
by study personnel by diluting a known amount of liquid formamide in a
volumetric flask containing methanol,

During each exposure, chamber temperatures were measured with mercury
thermometers, relative humidities were measured with a Vaisala® HMI 31F
Temperature and Humidity Indicator or Bendix Model 566 psychrometer, and
chamber oxygen contents were measured with a Biosystems Model 3100R
oxygen monitor,

Body Weights and Clinical Observations

During the exposure period, all rats were weighed and observed for
clinical signs of toxicity before each exposure, Rats could not be
observed during exposure due to the physical design of the chambers.
However, group observations for clinical signs were taken immediately
following each exposure. During the recovery period, all rats were
weighed and observed daily, weekends excluded except when warranted by
the rats' condition.

Clinical Measurements

Urine samples were collected overnight from all surviving rats after
the 9th exposure, and from the remaining rats on the 13th day of
recovery. Samples were analyzed for volume, osmolality, urobilinogen,
pH, hemoglobin or occult blood, glucose, protein, bilirubin and ketone by
personnel from the Clinical Pathology Section of Haskell Laboratory. The
color and transparency of each sample was noted, and the sediment from
each sample was examined microscopically. )

Blood samples were taken from the orbital sinus of all surviving rats
after the 10th exposure, and from the remaining rats on the 14th day of
recovery. Blood samples were analyzed for erythrocyte count, hemoglobin
concentration, hematocrit, platelet count, leukocyte count, and relative
numbers of neutrophils, band neutrophils, lymphocytes, atypical
1ymphocytes, eosinophils, monocytes and basophils by personnel from the

- 10 -
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Clinical Pathology Section of Haskell Laboratory. Mean corpuscular
volume, mean corpuscular hemoglobin and mean corpuscular hemoglobin
concentration were calculated from the erythrocyte data. Serum
activities of alkaline phosphatase, alanine aminotransferase and
aspartate aminotransferase, and serum concentrations of urea nitrogen,
creatinine, total protein and cholesterol were also measured.

Pathology

The 10 male rats per group were each subdivided into groups of 5
based on computer-generated random number tables. The first 5 rats per
group were killed after the 10th exposure by sodium pentobarbital
anesthesia and exsanguination (3 from group VII), and the remaining rats
were killed on the 14th day of recovery for gross and histopathologic
examinations (4 from group VII). The lungs, liver, kidneys, spleen and
testes were weighed at necropsy, and representative samples of the
following tissues were obtained for microscopic examination: heart,
lungs, mesenteric lymph nodes, nasal cavities (nose), trachea, liver,
pancreas, esophagus, stomach, duodenum, jejunum, ileum, cecum, colon,
rectum, kidneys, urinary bladder, bone marrow (sternal), spleen, thymus,
thyroid gland, adrenal glands, brain, eyes, testes, epididymides, and any
other organs or tissues with gross lesions.

Statistical Analyses

Mean body weights and body weight gains for test rats were compared
to controls during the exposure and recovery periods. Data were
statistically analyzed by one-way analysis of variance. Exposure group
values were compared to controls by the least significant difference test
when the ratio of variance (F) indicated a significant among-to-within
group variation. Significant differences were declared at the 0.05
probability level. The statistical analyses used to evaluate the
clinical pathology data, mean organ weights (“absolute" weights) and mean
organ-to-body weight ratios (“relative" weights) are described in the
respective supplementary reports (Appendices E and F).

Records Retention

A1l raw data (including slides and paraffin-blocked tissues) and
final reports will be stored in the archives of Haskell Laboratory for
Toxicology and Industrial Medicine, Newark, Delaware, or in the Du Pont
Records Management Center, E. I. du Pont de Nemours and Company, Inc.,
Wilmington, Delaware.

- 11 -




R.

Du Pont HLR 139-88

RESULTS AND DISCUSSION

Exposure Conditions

In the test chambers, chamber temperatures ranged between 23-32°C,
relative humidities ranged from 31-51%, and chamber oxygen contents
ranged from 20-21%. In the control chamber, chamber temperature ranged
between 23-32°C, relative humidity ranged from 31-51%, and chamber oxygen
content was 21%. Overall mean atmospheric concentrations are presented
in the following table. Daily atmospheric characterization data are
presented in Appendix B. ;

Mean Atmospheric Concentrations of Formamide®

Design Analyzed Concentration (ppm)
Group No. Concentration Mean S.D. Range
I 0 ppm - - -
111 100 ppm 113 33.8 56.2 - 280
v 500 ppm 500 97.4 148 - 841
VII 1500 ppm 1504 284 449 - 2215

@ Represents the mean, standard deviation and range of all samples from
all exposures (approximately 100 samples per exposure chamber).
- Refers to values which were not measured.

Body Weight Analyses

No biologically significant differences in mean body weights
were observed in rats exposed to 100 or 500 ppm of formamide. A few
instances of statistically significant reductions in body weight gains
were observed in rats exposed during the first week of exposure to 100
and 500 ppm of formamide. All of these and other sporadic differences
were considered incidental and unrelated to the test material.

Rats exposed to 1500 ppm had significantly depressed mean body
weights which were evident following the 4th exposure and lasted until
the 6th day of the postexposure recovery period. Similarly, mean body
weight gains were significantly reduced during the 1lst week of exposure
in rats exposed to 1500 ppm formamide. Growth curves for rats are
attached as Figure 1. Daily mean body weights and mean body weight gains
are presented in Tables 1 and 2. Individual body weights are presented in
Appendix C.
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Clinical Observations

Immediately following exposures, rats in all groups (including
controls) frequently had red nasal and ocular discharges and/or diarhhea,
effects common in rats under restraint. No other clinical signs of
toxicity were observed following exposure.

During the test period, 2 rats (Nos. 425524 and 425526) exposed to
1500 ppm formamide were found dead on days 3 and 9, respectively. Another
rat from this group (No. 425523) was sacrificed in _extremis on test day
11. The rat found dead on test day 3 had no gross or microscopic lesions
which would suggest the cause of death. The other 2 rats had moderate and
severe nephrosis, as revealed by microscopic examination of the kidneys.

During the exposure period, low incidences of diarrhea were observed
in all groups. In addition, a low incidence of weakness and hunched
posture was observed in rats exposed to 1500 ppm formamide. Following
termination of the exposure period, colored discharges of the eyes and/or
nose were observed in 2 rats from the control group and in 2 rats exposed
to 1500 ppm formamide. Five rats exhibited diarrhea in the 1500 ppm
group during the recovery period. Summaries of clinical observations for
male rats are presented in Table 3. Individual clinical observations are
presented in Appendix D. Group observations of clinical signs taken
immediately following exposures are not presented.

Clinical Pathology

A statistically significant thrombocytopenia was present in male rats
exposed to 500 and 1500 ppm of formamide. There was no evidence of
platelet regeneration observed in blood smears from rats in the affected
groups. The biological significance of this mild thrombocytopenia was
considered to be equivocal. In addition, a statistically and biologically
significant lymphopenia was observed in rats exposed to 1500 ppm
formamide. Following 14 days of recovery, the thrombocytopenia persisted
in both groups, and the lymphocyte count remained depressed in animals
exposed to 1500 ppm formamide.

Statistically significant increases in serum cholesterol were
observed in rats exposed to 1500 ppm formamide after 10 exposures, but
this result was considered to be of minimal biological significance., All
other observed differences were considered incidental and unrelated to
the test material. Clinical Pathology Report No. 2-88 is attached as
Appendix E. Under the conditions of this study, the no-observable-effect
level was considered to be 100 ppm for the hematologic and clinical
chemical parameters measured.
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Pathology

Compound-related lesions were observed in the kidneys of male rats
exposed to 1500 ppm of formamide. These alterations, diagnosed as
nephrosis, were zonal in the inner cortex and outer medulla and were
characterized by degeneration and necrosis of the tubulular epithelium.
A1l tubular segments in the deep cortical nephrons were affected. After
the 10th exposure, the minimal to severe renal lesions consisted of
necrosis and regeneration of the tubulular epithelium. Tubules were lined
by basophilic regenerative cells, some of which were in mitosis, and
desquamated necrotic cells filled the lumens, Some tubules were dilated
and lined by flattened epithelium, Occasionally, mineralized necrotic
debris was surrounded by granulomatous inflammation., After 14 days of
recovery, the mild renal lesion consisted of regeneration of the
tubulular epithelium with no necrosis present.

A number of changes diagnosed microscopically were not considered to
be compound-related. These alterations included depletion of lymphocytes
in the spleen, thymus, and lymph nodes, gastric erosion, degeneration of
seminiferous epithelium in the testes, and atrophy of bone marrow. Such
changes are not uncommon or unexpected in stressed rats with weight gain
reductions.

Statistically and biologically significant reduced mean final body
weights and increased kidney-to-body weight ratios were observed after
the 10th exposure in rats exposed to 1500 ppm of formamide, Following the
14-day recovery period, rats had statistically and biologically
significant reduced mean final body weights and elevated mean absolute
weights and kidney-to-body weight ratios. Although not statistically
significant, the mean absolute and relative spleen weights in the 1500
ppm formamide group were elevated, as were the mean relative testis
weights.

The alterations in kidney weights reflect target organ toxicity,
while the differences in spleen and testis weights are most probably
indicative of weight gain inhibition and stress, Based on the renal
lesion produced by formamide exposure under the conditions of this study,
the no-effect exposure concentration for histopathology was considered to
be 500 ppm. Pathology Report No. 2-88 is attached as Appendix F.
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i CONCLUSION

Male rats exposed to 1500 ppm formamide had compound-related renal
lesions. Following termination of exposure, formamide-induced nephrosis was
characterized by necrosis and regeneration of the renal tubular cells in the
deep cortical nephrons. After a 14-day recovery period, regeneration of the
tubulular cells was the the only feature of the lesion. Rats exposed to 1500
ppm formamide had statistically and biologically significant decreased mean
body weights and higher relative kidney weights following termination of
exposure. Mean absolute kidney weights were also elevated but were not
statistically significant. Following the 14-day recovery period, the
alterations in these parameters were unchanged when compared to controls.

A statistically significant thrombocytopenia was present in male rats
exposed to 500 and 1500 ppm of formamide. There was no evidence of platelet
regeneration observed in blood smears from rats in the affected groups. In
addition, a statistically and biologically significant 1ymphopenia was
observed in rats exposed to 1500 ppm formamide. Following 14 days of
recovery, the thrombocytopenia persisted in both groups, and the lymphocyte
count remained depressed in animals exposed to 1500 ppm formamide.

Although a thrombocytopenia was observed in rats exposed to 500 and 1500
ppm of formamide, the biological significance of this finding was considered
to be equivocal. Furthermore, histopathologic examination of rats exposed to
100, 500, or 1500 ppm of formamide failed to demonstrate any alterations in
bone marrow megakaryocytopoiesis which might confirm the effects of formamide

exposure on platelet production,

In retrospect, the statistically significant increase in urea nitrogen
in the 1500 ppm group was probably due to the renal lesions observed in
histopathologic studies. However, urea nitrogen and creatinine are relatively
_insensitive indicators of renal filtration function and present little or no
information about tubular function. The fact that urea nitrogen, creatinine,
and urine osmolality are not biologically significant indicates that at least
one-third or more of the nephrons were functional.

Rats exposed to 1500 ppm had significantly depressed body weights and
body weight gains during the exposure and recovery phases of the study. In
addition, increased incidences of clinical signs of toxicity were evident in
the 1500 ppm group, manifested by diarrhea, weakness and hunched postures.

There is a paucity of data regarding the inhalation toxicity of
formamide. Previous reports have suggested that toxicity by inhalation
exposure was low. In these studies, no signs of toxicity were detected in
rats given a single exposure of formamide for 6 hours at 3900 ppm or in 2
rats exposed for 10 days duration at concentrations approximating 1500 ppm
vapor (5). In the latter study, no indications of organ damage were observed
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following pathologic evaluation. The studies presented here indicate that 10
repeated exposures to formamide at concentrations of 1500 ppm produce
nephrotoxicity, characterized by necrosis and regeneration of renal tubular
cells. Moreover, formamide exposure resulted in a thrombocytopenia and
lymphopenia. -

The current TLV® for formamide is based essentially on information
regarding the toxicity of an analog, i.e, dimethyl formamide (DMF). The
target organ for DMF is the liver. We have demonstrated here that the liver
does not appear to be affected by repeated formamide exposures. In contrast
to DMF, we have shown that formamide-induced lesions were observed in the
kidneys of male rats exposed to 1500 ppm of formamide.

Under the conditions of this study, the no-effect exposure level for male
rats is considered to be 100 ppm, based on the hematologic and clinical
chemical parameters measured in the rats exposed to 500 ppm formamide.
Clinical pathologic examinations revealed that rats exposed to 500 and 1500
ppm of formamide were thrombocytopenic after 10 days of exposure and
following 14 days of recovery. The biological significance of this mild
thrombocytopenia was considered to be equivocal. Based upon the
histopathologic finding of renal lesions at 1500 ppm, as well as a
biologically significant lymphopenia at 1500 ppm, 500 ppm appears to be the
exposure concentration at which adverse effects begin to occur in male rats.
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FIGURE 1
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Subchronic Inhalation Toxicity Study with Formamaide
Table 1
Mean Body Weights (grams) of Male Rats

Group: 1 I11 v VII
Conc.: 0 ppm 100 ppm 500 ppm 1500 ppm

Days on
Test
Exposure Period

1 230.9 (8.06) 230.7 (6.96) 232.4 (9.16) 236.3 (8.45)
2 230.5 (9.74) 234.1 (7.12) 233.5 (9.08) 225.5 (14.0)
3 238.3 (9.17) 242,1 (9.06) 238.8 (11.6) 229.0 (16.9)
4 244.9 (12.6) 247.9 (9.71) 237.2 (10,6) 228.1 (12.9)*
5 250.3 (11.3} 252.9 (10.3) 247.5 é13.3; 226.3 218.93*
6 249.2 (11.5 255.6 (9.89) 246.9 (14.6 212.5 (17.7)*
7 258.0 (12.9) 261.7 (10.3) 254.7 (15.7) 206.4 (18.9)*
8 275.1 (13.4) 277.2 (10.8) 270.0 (17.0) 208.1 (14.4)*
9 277.7 (12.8) 280.6 (12.3) 273.7 (18.0) 205.3 (18.0)*
10 281.3 (15.9) 286.1 (13.5) 274.7 (17.8) 205.5 (21.3)*
11 286.1 (16.4) 289.3 (12.6) 278.2 (18.8) 209.7 (29.2)*
12 284.9 (20.0) 290.2 (19.7) 276.1 (26.0) 222.2 (15.8)*
Recovery Period

13 279.2 (11.6) 279.1 (9.28) 272.4 (14.5) 207.4 (6.48)*
14 289.5 (11.9) 286.7 (9.48) 283.8 (16.6) 220.6 (5.41)*
15 296.2 (10.7) 295.4 (8.91) 287.5 (21.5) 227.9 (5.49)*
16 306.3 (12.2) 305.8 (9.21) 299.7 (19.3) 241.5 (6.37)*
17 317.7 (12.1) 312.2 (11.0) 307.2 (20.4) 248.5 (7.89)*
18 322.5 (11.3) 315.1 (8.45) 313.4 (20.0) 257.6 (8.04)*
19 329.1 (13.0) 325.4 (9.62) 311.1 (30.1) 262.3 (5.59)
22 348.3 (15.0) 349.8 (10.2) 339.7 (26.4) 287.1 (11.2)
23 350.1 (15.0) 347.0 (9.98) 338.5 (26.9) 285.6 (15.1)
24 356.4 (14.7) 356.6 (9.73) 346.0 (27.8) 296.2 (13.4)
25 364.6 (16.5) 362.7 (9.08) 349.5 (27.5) 303.2 (16.0)
26 362.8 (17.9) 368.6 (6.22) 356.7 (32.7) 310.6 (12.0)

" Values in parentheses are standard deviations.
* Significantly different from controls by least significant difference test
(p<0.05).
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Subchronic Inhalation Toxicity Study with Formamide

Table 3

summary of Clinical Observations in Male Rats®

Exposure Group: I IT1 v VII

Concentration: 0 ppm 100 ppm 500 ppm 1500 ppm
Observation Number of Rats Exhibiting Signb
Colored Discharge Eye(s) Left 1 (15) 0 0 1 (16)
Colored Discharge Eye(s) Right 1 (15) 0 0 0
Colored Discharge Nose 1 (16) 0 0 2 (11)
Hunched Over . 0 0 0 3 (3)
Diarrhea 3 (4) 2 (9) 1 ( 3) 5 (7)
Weak 0 0 0 2 (3)
Total Group Incidence: 6 2 1 13

g Excluding clinical signs observed during or immediately following exposure.
10 rats per group.
The number in parentheses is the median day on test that the sign was first
observed.
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Subchronic Inhalation Toxicity Study with Formamide

Appendix A
Protocol and Amendments
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PROTOCOL

SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE
(MR 5602-001, H# 16,728, Test Code 17)

PURPOSE

Formamide has very low toxicity on an acute inhalation basis with a
4-hour ALC in rats of approximately 7000 ppm (Haskell "Laboratory, report in
progress). The purpose of this study is to determine the toxic effects in
rats of repeated inhalation of sublethal concentrations of formamide.

SPONSOR AND TEST DATES

The sponsor of this study is the Central Research and Development
Department, E. 1. du Pont de Nemours and Company, Inc., Wilmington, Delaware.
The sponsor approved of this project on 1/15/87 as indicated by the
departmental representative's signature on the MR proposal. The exposure
period of this study will begin on 8/24/87. The recovery period will end on
9/18/87.

STUDY CONDUCT

This protocol and the Acute and Developmental Toxicology Section SOP's
constitute the protocol for this study. Except as documented in the SOP's or
in the study records, this study will be conducted according to the
Environmental Protection Agency, 40 CFR Part 792, Toxic Substances Control
Act Good Laboratory Practice Standards.

TEST MATERIAL

The test material is formamide, greater than 99% pure. The sample was
purchased from Aldrich Chemical Company, Lot No, 11021JP and was supplied by
D. B. Warheit, Central Research and Development Department, Haskell
Laboratory for Toxicology and Industrial Medicine, Newark, Delaware. The
test .material is assumed to be stable throughout the exposure phase of the
test.
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TEST SYSTEM AND HUSBANDRY

Sex/Species/Strain Male Crl1:CD®BR rats

Source Charles River Breeding Laboratories,
Kingston, New York

Age 8 weeks old at the initiation of the test

Weight Range Approximately 200-260 grams

Identification

Each rat will be assigned a unigue, 6-digit identification number which
will be recorded on a card affixed to the cage. Upon grouping, rats will be
assigned 1-2 digit identification numbers that will be tattooed on the rats'
tails and recorded on cage cards. Tattoo numbers and corresponding 6-digit
numbers will be recorded in the study records. Prior to exposure, rats'
tails and cage cards may be color-coded with water-insoluble markers to help
jdentify the exposure group to which each rat belongs.

Quarantine
Rats will be gquarantined for 6 days prior to testing, and will be weighed

and observed at least three times during the quarantine period. Rats will be
grouped and tattooed during the quarantine period.

Housing Environment

Animal rooms will be maintained at approximately 50 + 10% relative
humidity and 23 + 2°C on 2 12 hour/12 hour light/dark cycle. Excursions
outside of these ranges will not be reported unless they are judged to have
significantly affected the study. Before grouping, rats will be housed
individually in 5" x 11" x 7" suspended, stainless steel, wire-mesh cages.
for the remainder of the test, rats will be housed either in pairs (exposure
period) or individually (recovery period) in 8" x 14" x 8" cages except
during exposures. Except during exposures, Purina Certified Rodent Chow®
#5002 and water will be available ad libitum.
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STUDY DESIGN

General Study Design

Four groups of 10 male rats will be used to assess the toxic effects of
repeated formamide inhalation on body weights, clinical signs, clinical
pathology and pathology parameters.

Prior to each exposure, each rat will be individually restrained in a
perforated, stainless steel cylinder with a conical nose piece. Each
restrainer will be inserted into the exposure chamber such that only the nose
of each rat protrudes into the chamber, Each group of 10 rats will be
exposed nose-only, 6 hours/day, 5 days/week for 2 weeks, followed by a 14-day
recovery period. Three test groups will be exposed to design concentrations
of 100, 500 or 1500 ppm of formamide vapor in air (Groups III, V and VII,
respectively). A control group (Group I) will be exposed simultaneously to
air only. Rats will be weighed and observed daily throughout the exposure
and recovery periods, weekends excluded unless warranted by the rats'
condition.

At the end of the exposure period, blood and urine samples will be
collected from 10 rats per group (control and test) for clinical analyses,
and 5 rats per group will be killed for pathologic examination. At the end
of the recovery period, the remaining 5 rats per group will be given similar
clinical pathology and pathology examinations.

Allocating Rats to Treatment Groups

To control bias, rats will be randomly assigned to control and treatment
groups. Four groups of 10 male rats will be selected by computer
randomization such that the pretest mean body weights of all groups are

similar. Rats will be selected for clinical sampling and sacrifice based on
random number tables.

Rangefinding

Prior to study initiation, rangefinding exposures at all planned exposure
concentrations will be conducted to establish the generation parameters
needed to produce the desired atmospheric concentrations. In addition,
rangefinding exposures in which rats are present in the chamber will be
conducted at the high level design concentration to help determine if the
chosen concentration will cause detrimental effects without causing
mortality. Based on the results of rangefinding exposures, the design
concentrations may be adjusted accordingly.
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viability Checks

Each rat will be weighed and observed daily prior to exposure.
Observations of group clinical signs will be taken during each exposure and
before rats are returned to their cages after exposure. During the recovery
period, remaining rats will be weighed and observed daily. Rats will not be
weighed on weekends unless warranted by the rats' condition.

Clinical Pathology Examinations

Overnight urine samples will be collected from 10 rats per group after
the 9th exposure, and from the remaining 5 rats per group on the 13th day of
recovery. Each urine sample will be analyzed by the Clinical Pathology staff
of Haskell Laboratory for volume, osmolality, pH, urobilinogen, blood,
glucose, protein, bilirubin and ketone. Each specimen will be noted for
color and transparency, and the sediment from each sample will be examined
microscopically.

Orbital sinus blood samples will be collected from 10 rats per group
after the 10th exposure, and from the remaining 5 rats per group oh the 1l4th
day of recovery. Blood samples will be analyzed by the Clinical Pathology
staff for erythrocyte count, hemoglobin concentration, hematocrit, platelet
count, leukocyte count, and relative numbers of neutrophils, band
neutrophils, lymphocytes, atypical lymphocytes, eosinophils, monocytes and
basophils. Mean corpuscular volume, mean corpuscular hemoglobin and mean
corpuscular hemoglobin concentration will be calculated from the erythrocyte
data. In addition, serum activities of alkaline phosphatase, alanine
aminotransferase and aspartate aminotransferase, and serum concentrations of
urea nitrogen, creatinine, total protein and cholesterol will be measured.
Additional parameters may be measured 2t the discretion of the Clinical
Pathologist and will be documented in the study records.

" Pathology Examinations

Five rats per group will be sacrificed after the 10th exposure, and 5
rats per group will be sacrificed on the 14th day of recovery for gross and
histopathologic examination. Rats will be killed by sodium pentobarbital
anesthesia and exsanguination by the Pathology staff of Haskell Laboratory.
Organs and tissues to be examined include the heart, luhgs, mesenteric lymph
nodes, nasal cavities, trachea, liver, pancreas, esophagus, stomach,
duodenum, jejunum, ileum, cecum, colon, rectum, kidneys, urinary bladder,
bone marrow, sternum, spleen, thymus, thyroid gland, adrenal glands, brain,
eyes, testes and epididymides. The lungs, liver, kidneys, spleen and testes
will be weighed at necropsy. Additional organs or tissues may be examined at
the discretion of the Pathclogist and will be documented in the study
records.
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Statistical Methods

Mean body weights for test rats will be compared to the air controls
during the exposure and recovery periods. At each sacrifice, mean organ
weights and organ-to-body weight ratios for the lungs, liver, spleen, kidneys
and testes will be compared to the air controls. Data will be statistically
analyzed by a one-way analysis of variance. Test rats will be compared to
the controls by least significant difference (body weights) or by LSD and
Dunnett's tests (organ weights) when the ratio of variance (F) indicates a
significant among-to-within group variation. Significance will be judged at
the 0.05 probability level, Statistical analyses used for clinical pathology
and pathology data will be documented in the respective.supplementary
reports. Additional statistical analyses may be conducted at the discretion
of the Study Director and will be documented in the study records.

ADMINISTRATION OF THE TEST MATERIAL

Atmosphere Generation

Vapor atmospheres of formamide will be generated by pumping the liquid
test material into heated glass round bottom flasks. Nitrogen introduced at
tne filasks will sweep the resulting vapors through glass connecting tubing
and into 38-liter cylindrical glass exposure chambers, Dilution air will be
acded to the vapor/nitrogcen mixtures, and the mixtures will be dispersed with
baffles as they enter the chambers. 1f needed, oxygen gas will be added to
the atmospheres to maintain a minimium oxygen level of 19%. The chamber
exhzusts will be drawn through scrubbers containing an appropriate solvent,
dry-ice cold traps and MSA cartridge filters prior to being vented into the
hoods. The actual generation equipment and conditions used will be
documented in the study records.

Anzlysis of the Test Atmospheres

The atmospheric concentration of formamide vapor in each exposure chamber
will be measured daily at approximately 30-minute intervals. Known volumes
of the chamber atmospheres will be drawn from the rats’ breathing zones
through midgit impingers containing a suitable trapping solvent. Each sample
will be analyzed in duplicate with a Hewlett Packard gas chromatograph
equipped with a flame ionization detector. The atmospheric concentrations of
formamide will be calculated by comparing the detector response with standard
curves prepared daily. Standards will be prepared as needed by diluting
known amounts of liquid formamide in the appropriate solvent. Chamber
temperatures, relative humidities and oxygen contents in each exposure

chamber will be measured daily. Actual analytical equipment and conditions
used will be documented in the study records.
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DISPOSAL OF WASTE MATERIALS

Waste materials will be packed'in absorbant material and incinerated on
site. Unused test material will be returned to the sponsor or discarded.

FINAL REPORT

A final report will be written which includes, but is not limited to, the
jtems cited in CFR 40, Part 792, Subpart J, Section 792.185.

PROTOCOL CHANGES

Changes in this protocol will be documented in amendments to this
protocol signed by the Study Director.

Study Director: éfouh, NI R /20/ 33
Laura A. Khnney
Chemist

Approved by &)&/L\‘Mﬂ A"“CCG /21 /84

Nancy C. Chromey, Ph.D.
Section Supervisor
Acute and Developmental Toxicology Section

" LAK:smk:LAKE.37
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CENTRAL RESEARCH AND DEVELOPMENT DEPARTMENT cc: Q.A. Group
HASKELL LABORATORY FOR TOXICOLOGY
AND INDUSTRIAL MEDICINE

February 21, 1988

TO: MEDICAL RESEARCH PROJECT NO. 5602-001

PROTOCOL AMENDMENT #1

SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

Effective 10/1/87, DB Warheit assumed responsibility from LA
Kinney as study director of this project.

\ s - \ N
Prepared by: L/ﬁtv_,/ b? Ltﬁﬂﬂ/ﬁ£~/7~
David B. Warheit, Ph.D.

Research Toxicologist
Acute and Developmental Toxicology Division
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CENTRAL RESEARCH AND DEVELOPMENT DEPARTMENT cc: Q.A. Group
HASKELL LABORATORY FOR TOXICOLOGY
AND INDUSTRIAL MEDICINE

March 15, 1988

TO: MEDICAL RESEARCH PROJECT NO. 5602-001

PROTOCOL AMENDMENT #2

SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

The protocol indicated that 5 rats per group would be sacrificed
for pathologic analyses both after the exposure and recovery periods.
Due to 3 premature deaths in the 200 mg/m3 group, only 3 and 4 rats
from this group, respectively, were sacrificed following the end of
exposure and recovery periods.

AN
Prepared by: >w—-—j é wﬂ/bld\

David B. Warheit, Ph.D.
Research Toxicologist
Acute and Developmental Toxicology Division
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Subchronic Inhalation Toxicity Study with Formamide

Controls - 0 ppm

Daily Atmospheric Analyses

Appendix B

Formamide® Chamberb Rg]ativec Oxygend
Exposure Concentration (ppm) Temp. Humidity Content
No. Mean S.D. Range (°C) (%) (%)
1 - - - 25-26 34 -
2 - - - 24 37 -
3 - - - 25-26 39 21
4 - - - 24 41 21
5 - - - 23-25 46 -
6 - - - 23 47 20,6
7 - - - 24-25 44 20.9
8 - - - 23-25 51 21
9 - - - 24 43 20.9
10 - - - 23-24 48 -
Design Concentration of 100 ppm
Formamidea Chamberb Relative® Ox_ygend
Exposure Concentration (ppm) Temp. Humidity Content
No. Mean  S.D. Range (°C) (%) (%)
1 g4.5 19.1 56.2 - 112 26 34 21.1
2 131 22.1 95.3 - 167 27-30 37 -
3 159 46,0 77.6 - 222 28-29 37 21.2
4 132 53.1 89,5 - 280 29 51 21.5
5 117 20.1  79.1 - 149 28-31 47 -
6 94.3 10.5 77.6 - 115 28-30 a6 20.3
7 91,1 13.2 75,2 - 118 28-30 41 20.8
8 115 18.1 85.7 - 150 28-31 46 20.8
9 101 14,7 8l1.7 - 129 28-31 40 20.9
10 108 10.4 91,5 - 121 27-28 46 -
g Mean of 9-11 samples per exposure
c One to 3 measures per exposure
d One measure per exposure

One measure per exposure
Refers to values which were not measured
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Subchronic Inhalation Toxicity Study with Formamide

Appendix B
Daily Atmospheric Analyses

Design Concentration of 500 ppm

Formamide? Chamber® Relative®  Oxygen
Exposure Concentration (ppm) Temp. Humidity Content
No. Mean S.D. Range (°C) (%) (%)
1 457 30.2 409 - 496 27-30 34 21.1
2 485 161 148 - 657 28-30 36 -
3 536 70,0 443 - 673 26-30 37 21.1
4 516 153 311 - 841 27-30 51 21.0
5 522 66.3 359 - 619 27-30 42 -
6 457 93.4 355 - 617 27-30 43 20.5
7 512 107 341 - 670 27-28 42 20.9
8 501 49.6 427 - 562 26-30 44 20.8
9 504 69.6 324 - 577 27-30 41 20.9
10 509 94,5 437 - 731 27-28 45 -

Design Concentration of 1500 ppm

Formamidea Chamberb Relative® Oxygend
Exposure Concentration (ppm) Temp. Humidity Content
No. Mean S.D. Range (°c) (%) (%)
1 1576 200 1264 - 1780 29-32 31 20.8
2 1384 116 1245 - 1585 29-31 37 -
3 1815 331 1304 - 2055 27-32 35 20.9
4 1519 407 1058 - 2215 28-30 42 21.1
5 1496 176 1267 - 1699 26-30 44 -
6 1360 341 449 - 1686 27-31 40 20.6
7 1449 189 1239 - 1805 27-30 37 20.9
8 1418 280 1074 - 1799 27-30 43 20.8
9 1481 249 1005 - 1916 27-31 37 20,9
10 1569 204 1174 - 1837 26-29 37 -

g Mean of 9-11 samples per exposure

One to 3 measures per exposure
d One measure per exposure
One measure per exposure
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Individual Body Weights (grams) of Male Rats
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Subchronic Inhalation Toxicity Study with Formamide
Appendix C
Individual Body Weights (grams) of Male Rats
Group: 1 Concentration: 0 ppm

Days on Test
Rat No. 1 2 3 4 5 6 7 8 9
425489 221.6 221.5 227.8 231.8 236.6 238.8 244.0 262.5 267.0
425490 234.7 231.0 241.,8 244.2 250.2 248.6 262.1 270.9 271.0
425491 221.4 221.6 227.6 238.4 248.0 248.4 256.4 275.4 279.0
425492 234.2 233.8 245.1 250.7 257.1 255.9 262.1 280.4 284.0
425493 223.2 225.2 234.2 240.1 242.0 242.4 248,0 269.0 273.0
425494 221.0 214.2 224.1 222.3 229.2 226.0 232.9 247.8 252.0
425495 239.8 235.5 243.9 250.7 257.7 251.3 263.6 284.8 285.0
425496 238.7 238.1 246.1 250.1 263.3 259.2 267.5 284.8 286.0
425497 235.4 238,0 242.0 253.3 256.3 254.4 266,5 279.7 281.0
425498 239.0 246.3 250.5 267.7 262.2 267.3 276.7 295.7 299.0

Days on Test
Rat No. 10 11 12 13 14 15 16 17 18
425489 270.2 275.8 279.1 263.3 274.6 284.5 290.6 304.5 3l2.1
425490 275.2 278.2 275.4 270.8 284.0 289.6 300.1 310.3 310.8
425491 286.9 293.2 294.9 SD 09/04/87
425492 285.6 293.5 289.6 287.8 293.5 299.9 311.2 324.1 327.8
425493 273.6 277.5 255.1 SD 09/04/87
425494 247.1 250.1 250.0 SD 09/04/87
425495 285.7 289.,9 295.2 289.6 306.7 312.3 323.1 335.2 337.9
425496 290.9 297.3 300.0 284.7 288.5 294.5 306.3 314.5 323.9
425497 291.6 296.4 296.9 SD 09/04/87
425498 305.9 309.1 312.7 SD 09/04/87

Days on Test
Rat No. 19 22 23 24 25 26
425489 310.9 331.3 329.0 339.2 343.8 352.1
425490 322.9 340.7 347.9 351.8 357.5 342.2
425491 SD 09/04/87
425492 335.,3 346.9 349.8 354.0 362.5 363.0
425493 SD 09/04/87
425494 SD 09/04/87
425495 345,3 371.6 371.3 379.7 388.5 389,7
425496 330.9 350.9 352.5 357.5 370.5 367.2
425497 SD 09/04/87
425498 SD 09/04/87
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Subchronic Inhalation Toxicity Study with Formamide
Appendix C
Individual Body Weights (grams) of Male Rats
Group: III Concentration: 100 ppm

Days on Test
Rat No. 1 2 3 4 5 6 7 8 9
425499 230.8 232.1 239.9 248.2 251.2 255.6 261.8 274.6 281.0
425500 218.3 224.7 228.0 234.6 242.7 2842.2 249.4 264.3 266.0
425501 224.1 224.2 233.0 236.9 239.9 246.7 251.9 268.9 269.0
425502 229.7 240.5 246.2 254.2 259.7 264.7 271.6 282.1 282.0
425503 235.4 235.2 243.2 249.0 251.3 254.0 259.9 277.3 277.0
425504 230.7 234.8 238.5 238.1 242.2 246.2 247.4 264.1 284.0
425505 243,2 247.5 259.6 265.8 274.3 275.5 280.2 301.2 307.0
425506 235.5 239.5 252.4 257.4 259.4 262.1 268.1 281.8 292.0
425507 233.8 231.4 241.7 248.5 256.5 256.6 265.6 280.0 268.0
425508 225.5 231.3 239.0 246.5 251.9 252.8 260.9 277.3 280.0

Days on Test
Rat No. 10 11 12 13 14 15 16 17 18
425499 285.1 291.4 293.5 288.1 293,0 302.4 315.5 323.1 325.5
425500 268,4 277.3 285.2 272.9 281.7 292.2 302.5 309.3 314.0
425501 281.0 280,3 249.6 277.8 282,2 288.7 301.5 306.3 310.8
425502 297.9 294.6 298.8 SD 09/04/87
425503 280.9 283.6 283,2 SD 09/04/87
425504 273.0 272.6 276.1 267.9 276.7 286.5 294.5 298.5 304.0
425505 315.7 317.1 326.5 SD 09/04/87
425506 292,7 298.2 301.4 SD 09/04/87
425507 286.3 290,9 295.1 289.0 299.9 307.0 315.2 323.7 321.0
425508 280.1 286.8 292.9 SD 09/04/87

Days on Test
Rat No. 19 22 23 24 25 26
425499 334.7 357.7 356.9 369.7 369.1 374.5
425500 323.0 351.9 346.3 355.3 366.0 374.2
425501 322.9 346.5 343.8 356.9 360.3 362.9
425502 SD 09/04/87
425503 SD 09/04/87
425504 311.8 333.8 332.3 342,4 348.0 361.3
425505 SD 09/04/87
425506 SD 09/04/87
425507 334,7 359.1 355.6 358.6 370.2 370.3
425508 SD 09/04/87
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Subchronic Inhalation Toxicity Study with Formamide
Appendix C
Individual Body Weights (grams) of Male Rats
Group: V Concentration: 500 ppm

Days on Test
Rat No. 1 2 3 4 5 6 7 8 9

425509 214.8 226.3 225.5 223.2 235.1 232,0 243.5 252.6 262.0
425510 229.8 226.9 233.6 231.,2 242,8 238.8 247.5 271.6 271.0
425511 228.5 229.2 237.6 227.0 243.,4 243,0 248.9 265.0 266.0
425512 246.9 252.2 260.0 254,3 271.2 275.3 284.9 305.8 311.0
425513 232.0 232.3 231.1 234,9 246.8 240.4 247.3 264.4 262.0
425514 238.0 236.4 240.2 238.6 249.0 245.5 254.5 266.4 273.0
425515 236.8 240.4 250.1 244.9 252.9 253.7 260.5 274.5 279.0
425516 242.8 240.3 251.0 252.8 267.3 268.5 278.9 290,5 298.0
425517 226.1 220.6 224.5 229.2 230.5 232.6 237.5 254.9 253.0
425518 228.7 230.7 234.1 235.6 236.3 239.5 243.2 253.8 262.0

Days on Test
Rat No. 10 11 12 13 14 15 16 17 18

425509 259.5 261.5 269.5 SO 09/04/87
425510 275.9 276.4 271.9 260.4 275.1 263.2 287.8 294.3 305.9
425511 266.1 269.9 247.0 262.9 271.7 279.4 289.5 295.7 297.2
425512 311.6 313.5 316.3 SD 09/04/87
425513 267.9 271.6 276.9 266,1 273.,5 280.6 286.7 295.6 301.1
425514 270.0 276.4 270.4 SD 09/04/87
425515 278.9 287.0 290.0 276.7 287.3 293.4 301.9 308.3 315.7
425516 299.4 305.8 318.5 295.7 311.4 320.9 332.4 342.3 347.0
425517 256.8 257.7 260.5 SD 09/04/87
425518 261.3 262.0 240.2 SD 09/04/87

Days on Test
Rat No. 19 22 23 24 25 26

"

425509 SD 09/04/87
425510 275.8 324.8 325.4 328.9 335.8 345,9
425511 298,0 318.5 315.1 321.5 325.3 322.1

425512 SD 09/04/87
425513 304.0 330.1 326.2 338.2 338.5 344.7
425514 SD 09/04/87

425515 321.7 340.4 342,5 349.0 352.4 361.2
425516 356,2 334.6 383.3 392.2 395.6 409.6
425517 SD 09/04/87
425518 SD 09/04/87
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Appendix C
Individual Body Weights (grams) of Male Rats
Group: VII  Concentration: 1500 ppm

Days on Test
Rats No. 1 2 3 5 6 7 8 9
425519 228.9 224,4 229.8 234.5 235.4 216.6 204.7 205.1 204.0
425520 235.4 238.4 239.3 230.9 220.5 201.6 194.6 192.3 171.0
425521 239,7 244.3 252.4 246.6 254.9 241.5 219.8 210.1 204.0
425522 240.5 227.9 238,3 231.8 236.8 217.8 216.6 222.5 223.0
425523 228.1 204.8 214,5 215.2 217.9 209.2 218.8 229.8 231.0
425524 243.7 215.1 196.9 FD 08/26/87
425525 219.9 209.4 216.4 216.5 208.5 206.2 204.9 200.4 207.0
425526 243.4 241.2 245.1 245.2 248.3 233,1 232.0 216.2 210.0
425527 236.4 214.8 219.3 220.3 ?217.5 205.1 199.6 212.3 212.0
425528 247.1 235,1 237.6 211.9 197,0 181.5 166.6 184.1 186.0

Days on Test
Rat No. 10 11 12 13 14 15 16 17 18
425519 213.6 218.5 233.5 SD 09/04/87
425520 164.7 141.9 SE 09/03/87
425521 207,8 233.9 248.4 SD 09/04/87
425522 219.7 222.5 216.6 209.4 219.4 226.9 241.2 245.1 254.6
425523 228.3 228.9 202.4 SD 09/04/87
425524 FD 08/26/87
425525 213.8 216.3 229.2 208.7 225.6 235.7 250.3 258.9 269.6
425526 FD 09/01/87
425527 214.9 216.0 216.5 213.2 223.9 226.3 239.1 249,7 252.7
425528 181.5 199.8 208.6 198,1 213.5 222.8 235.3 240.4 253.5

Days on Test
Rat No. 19 22 23 24 25 26
425519 SD 09/04/87
425520 SE  09/03/87
425521 sD 09/04/87
425522 262,2 283.2 286.5 296.5 302.2 315.7
425523 SD 09/04/87
425524 FD 08/26/87
425525 269.8 302.3 301.8 311.7 320.9 315.9
425526 FD 09/01/87
425527 256,3 275.8 265.4 278.9 282.3 292.6
425528 261.0 287.3 288.7 297.8 307.5 318.0
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- subchronic Inhalation Toxicity Study with Formamide
Appendix D

Individual Clinical Observations of Male Rats

Rat Day First Day Not
Number Observation Observed Observed
Controls
425494 Diarrhea 4 5
425496 Diarrhea 4 5
425493 Diarrhea 9 10
425489 Colored Discharge Right Eye 15 16
425496 Colored Discharge Left Eye 15 17
425496 Colored Discharge Nose Black 16 22
425496 Colored Discharge Left Eye, Nose Black 25 NR
100 ppm
425500 Diarrhea g 10
425508 Diarrhea S 10
425500 Diarrhea 16 17
500 ppm
425516 Diarrhea 3 4
425516 Diarrhea 9 10
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Subchronic Inhalation Toxicity Study with Formamide
Appendix D

Individual Clinical Observations of Male Rats

Rat Day First Day Not
Number Observation Observed Observed
1500 ppm
425524 Hunched Over, Weak 3 NR
425528 Diarrhea 7 8
425528 Hunched Over 7 12
425520 Hunched Over, Weak 9 NR
425526 Diarrhea 9 NR
425528 Diarrhea 9 10
425519 Diarrhea 10 11
425523 Diarrhea 10 11
425520 Colored Discharge Nose Brown 11 . NR
425525 Colored Discharge Nose Brown 16 18
425525 Colored Discharge Left Eye 16 18
425528 Diarrhea 16 17
425522 Diarrhea 17 19
425525 Colored Discharge Left Eye 23 25

Notes:

e Excluding signs observed during or immediately following exposures.

¢ Exposure period - Days 1-12; Recovery period - Days 13-26.

e Rats not listed had no adverse ¢linical signs.

e NR {(not recovered) - the sign was observed at the last weighing prior to
the animal's death.
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

Summar

Male Crl:CD®BR rats were exposed by inhalation to formamide at design
concentrations of O (control), 100, 500, or 1500 ppm six hours per day for
ten days.

A sub-clinical thrombocytopenia was observed in rats in the 500 and 1500
ppm groups after ten days of exposure and following 14 days of recovery. A
lymphopenia and minimal hypercholesterolemia were also observed in rats in
the 1500 ppm group after ten exposures. The lymphopenia persisted after 14
days of recovery.

Under the conditions of this study the no-observable-effect
concentration was considered to be 100 ppm for the hematologic and clinical
chemical parameters measured.

Prepared by: §>\L,%?M\,%»ﬂ;, kil }°££¥J'¥‘

Donna R. Holt
Technician
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Michael C. Carakostas, D.V.M., Ph.D.
Diplomate, A.C.V.P.
Coordinator, Clinical Pathology
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Procedure

Three groups of ten male Crl:CD®BR rats were exposed, by inhalation, for
six hours per day for ten days to formamide at design concentrations of 0
(control), 100 (low), or 500 (intermediate) ppm. Another group of seven male
Crl:CD®BR rats were exposed, by inhalation, for six hours per day for ten
days to formamide at a concentration of 1500 (high) ppm.

After the tenth exposure (12 DAYS ON TEST) blood was taken from the
orbital sinus of each rat for enumeration of erythrocytes (RBC), leukocytes
(WBC), and platelets (PLAT); analysis of hemoglobin concentration (Hb) and
hematocrit (Ht); and determination of relative numbers of neutrophils (Neut),
band neutrophils (Band), lymphocytes (Lymph), atypical lymphocytes (Alym),
monocytes (Mono), eosinophils (Eosin), and basophils (Baso). Absolute values
for the various types of leukocytes were calculated from the leukocytic data.
Mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), and mean
corpuscular hemoglobin concentration (MCHC) were calculated from the
erythrocytic data.

Serum activities of alkaline phosphatase (ALP), alanine aminotransferase
(ALT), and aspartate aminotransferase (AST) and serum concentrations of urea
nitrogen (BUN), creatinine (CREAT), total protein (TPROT), and cholesterol
(CHOL) were also measured.

One day prior to the tenth exposure, an overnight (approximately
16-hour) urine specimen was collected from each rat to measure volume (VOL),
osmolality (OSMOL), urobilinogen (UROBL), and pH; and to determine the
presence of hemoglobin or occult blood (BLOOD), glucose, protein, bilirubin,
and ketone (acetoacetic acid). The appearance (color and transparency) was
recorded and the sediment from each specimen was microscopically examined.

After the 12-day sampling time, five rats from the 0, 100, and 500 ppm
groups and three rats from the 1500 ppm group were killed for pathologic
evaluation.

Following a l4-day recovery period (26 DAYS ON TEST), the hematologic
and clinical chemical (serum and urine) measurements were repeated on the
remaining five rats in the 0, 100, and 500 ppm groups and the four remaining
rats in the 1500 ppm group.

Statistical Analyses

A one-way analysis of variance (ANOVA) and Bartlett's test were
calculated for each sampling time. When the F-test from ANOVA was
significant, the Dunnett test was used to compare means from the control
group and each of the groups exposed to formamide. When the results of the
Bartlett test were significant (p < 0.005), the Kruskal-Wallis test was
employed and the Mann-Whitney U test was used to compare means from the
control group and each of the groups exposed to formamide. Significance was
judged at the 5% probability level.
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Results

Statistically significant results are summarized in Table 1. Group
means and standard deviations for hematologic (Table 2), clinical chemical
(Table 3), and urinalysis (Table 4) data are presented after the Discussion
and Conclusions. Data for individual animals are listed in Appendix A.
Terms and criteria used for urinalyses are presented in Appendix A.

- 46 -




Du Pont HLR 139-88

H~-16728 SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE
MR-5602-001
HC-17

TABLE 1

SUMMARY OF STATISTICALLY SIGNIFICANT HEMATOLOGIC
AND CLINICAL CHEMICAL FINDINGS FOR MALE RATS

Sampling Time 12 DAYS ON TEST 26 DAYS ON TEST
Measurement
Hematology -
MCV - + VII -
MCHC - +V,VII
PLAT +V,VII +V,Vil
Lymph + VII -
Alym - + 111
Clinical Chemistry (Serum)
ALT ¥+ V+ -
BUN 4+ VII -
CREAT - + VI
TPROT - ¢ VII
CHOL +VII -

Clinical Chemistry (Urine)
OSMOL - +V
pH YV,VII -

4+ = Significantly higher than controls by Dunnett or Mann-Whitney
U (+) criteria

¢+ = Significntly lower than controls by Dunnett or Mann-Whitney
U §+) criteria

- = Not statistically significant

Group Designation and Concentration (ppm)
111 - Low (100)
V - Intermediate (500)
VII - High (1500)
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Discussion and Conclusions

A statistically significant sub-clinical thrombocytopenia was present in
both the S00 and 1500 ppm groups. There was no evidence of platelet
regeneration observed on blood smears from rats in the affected groups. The
biological significance of this mild thrombocytopenia was considered
equivocal. A statistically and biologically significant lymphopenia was also
observed in the 1500 ppm group. Following 14 days of recovery, the
thrombocytopenia persisted in both affected groups, and the lymphocyte count
remained decreased in the 1500 ppm group.

The statistically significant increase in cholesterol observed in the
1500 ppm group after 10 exposures was considered of minimal biologic
significance. The remaining statistically significant findings listed in
Table 1| were considered biologically insignificant.

Under the conditions of this study the no-observable-effect

concentration was considered to be 100 ppm for the hematologic and clinical
chemical parameters measured.

DRH:bl
CP 11.23
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B-16728
MR-5602-001 . TABLE 2
HC-17
SUMMARY OF HEMATOLOGIC FINDINGS FOR MALE RATS
TESTS CONCENTRATION SAMPLING TIME
(ppm) 12 pays 26 DAYS
ON TEST ON TEST
0 7.29( 0.56)2 7.36( 0.31) -
RBC, 100 7.17( 0.25) 7.23( 0.14)
x10° Aul 500 7.41( 0.37) 7.50( 0.34)
1500 7.69( 0.63) 7.24( 0.34)
0 14.5( 0.8) 14.8( 0.6)
Hb 100 14.3( 0.4) 14.6( 0.4)
g/dl 500 15.2( 0.4) 15.6( 0.5)
1500 15.2( 1.2) 15.3( 0.9)
0 S52.( 3.) 52.( 2.)
Bt 100 S1.( 2.) S51.( 1.)
% 500  53.( 2.) 54.( 2.)
1500  54.( 4.) 52.( 3.)
0 7i.( 1.) Ti.( 1.)
MoV - 100 71.( 1.) T71.( 1.)
£1 500 71.( 1.)  72.( 1.}
1500  70.( 1.)* 72.( 1.)
0 20.( 1.) 20.( 1.)
MCH 100  20.( 1.)  20.( 0.)
pa 500 21.( 1.) 21.( 1.)
1500 20.( ©0.) 21.( 0.)
0 28.( 1.) 28.( 1.)
MCHC 100 28.( 1.) 28.( O.)
g/dl 500 29.( 1.) 29.( 0.)*
1500  28.( ©0.)  29.( 0.)%
0 1142.( 273.) 1180.( 268.)
P 100 1080.( 184.) 1105.( 124.)
x10° A1l 500 882.( 119.)* 831.( 69.)*
1500 847.( 90.)* 747.( 294.)*

3 Group means and standard deviations(SD)
* Significantly different from control at 5% level by Dunnett criteria
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SUBCHRONIC INMALATION TOXICITY STUDY WITH FORMAMIDE

H-16728.
MR-5602-001 TABLE 2 (continued)
HC-17
SUMMARY OF HEMATOLOGIC FINDINGS FOR MALE RATS
TESTS CONCENTRATION SAMPLING TIME
(ppm) 12 DAYS 26 DAYS
ON TEST ON TEST
.0 14.9( 3.3)% 16.8( 3.0)
WBC, 100  14.1( 4.4) 14.6( 2.2)
x10° A1l 500 13.6( 3.7) 16.0( 3.2)
1500  10.1( 1.2) 11.3(  3.6)
0 3167.( 1639.) 3675.( 1178.)
Neut 100  3272.( 1556.) 2751.( 1360.)
WBCx% 500 3183.( 1671.) 4047.( 764.)
1500 2519.( 1088.) 2792.( 1720.)
0 0.( 0.) 0.( 0.)
Band 100 0.( 0.) 0.( 0.)
WBCx$ 500 0.( 0.) 0.( 0.)
1500 0. ( 0.) 0.( 0.)
0 11088.( 2144.) 12137.( 2368.)
Lymph 100 10067.( 3164.) 11015.( 1279.)
WBCx% 500 9883.( 2537.) 11227.( 2799.)
1500 6956.( 596.)* 7868.( 2022.)

a Group means and standard deviations(SD)
* Significantly different from control at 5% level by Dunnett criteria
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 TABLE 2 (continued)
HC-17
SUMMARY OF HEMATOLOGIC FINDINGS FOR MALE RATS
TESTS CONCENTRATION SAMPLING TIME
(ppm) 12 DAYS 26 DAYS
N TEST ON TEST
. 0 82.(166.)2 0.( 0.)
Alym 100 87.( 175.) 210.( 172.)*
WBCxS 500 90.( 225.) 109.( 100.)
1500 68.( 104.) 61.( 70.)
0 539.( 436.) 893.( 240.)
Mono 100 618.( 504.) 635.( 343.)
WBCx$ 500 369.( 171.) 562.( 395.)
1500 464.( 189.) 539.( 273.)
0 45.( 73.) 76.( 105.)
Eosin 100 46.( 101.) 29.( 64.)
WBCx$ 500 95.( 128.) 34.( 76.)
1500 S1.( 69.) 65.( 75.)
0 0.( 0.) o.( 0.)
Baso 100 0.¢( 0.) 0.( 0.)
WBCx% 500 0.( 0.) 0.( 0.)
1500 0.( 0.) 0.( 0.)

a Group means and standard deviations(SD)
*» Significantly different from control at 5% level by Dunnett criteria
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Du Pont HLR 139-88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001
HC-17

TABLE 3

SUMMARY OF CLINICAL CHEMICAL FINDINGS FOR MALE RATS

TESTS CONCENTRATION

(ppm)

0

ALP 100
uU/L 500
1500

0

ALT 100
u/L 500
1500

0

AST 100
U/L 500
1500

0

BUN 100
mg/dl 500
1500

0

CREAT 100
mg/dl 500
1500

0

TPROT 100
g/dl 500
1500

0

CHOL 100
mg/dl 500
1500

SAMPLING TIME

12 DAYS 26 DAYS
ON TEST ON TEST
357.( 107.)® 387.( 119.)
351.( 116.) 330.( 85.)
411.( 157.) 403.( 174.)
389.( 122.) 427.( 67.)
40.( 7.) 43.( 5.)
40.( 20.)  39.( 4.)
32.( 4.)% 46.( 12.)
39.( 12.)  39.( 11.)
80.( 11.)  73.( 8.)
74.( 21.) 61.( 5.)
71.( 8.)  69.( 10.)
87.( 8.)  66.( 11.)
17.( 3.) 19.( 5.)
14.(  2.) 17.( 2.)
15.( 2.) 16.( 1.)
21.( 4.)* 16.( 1.)
0.64( 0.05) 0.72( 0.11)
0.62( 0.04) 0.62( 0.04)
0.62( 0.04) 0.62( 0.04)
0.61( 0.04) 0.60( 0.00)*
6.5( 0.4)  6.7( 0.4)
6.4( 0.3)  6.3( 0.3)
6.5( 0.3) 6.3( 0.3)
6.4( 0.5)  5.9( 0.2)*
31.( 9.)  64.( 17.)
28.( 6.) 55.( 6.)
37.( 14.)  58.( 10.)
48.( 12.)* S8.( 5.)

3 Group means and standard deviations(SD)

* Significantly different from control at 5% level by Dunnett criteria .
% Significantly different from control at 5% level by Mann-Whitney U-

criteria
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Du Pont HLR 139.8g
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 . TABLE 4
HC-17
SUMMARY OF CLINICAL URINALYSIS FINDINGS FOR MALE RATS
TESTS CONCENTRATION SAMPLING TIME
(ppm) 12 paYsS 26 DAYS
ON TEST ON TEST
- 0 7.2( 4.1)% 10.9( 7.7)
VoL 100 5.1( 1.3) 9.2( 1.6)
ml 500 4.5( 1.2)  7.6( 0.9)
1500  7.2( 4.2) 10.1( 2.6)
0 1410.( 454.) 1499.( 547.)
OSMOL 100 1497.( 406.) 1847.( 405.)
mOs 500 1870.( 535.) 2293.( 161.)*
1500 1786.(1514.) 1426.( 257.)
0 7.6( 0.6) 7.5( 0.6)
pH 100  7.3( 0.3)  7.3( 0.4)
500 6.9( 0.3)* 6.8( 0.4)
1500 6.6( 0.8)* 7.4( 0.5)
0 0.1( 0.0) 0.1( 0.0)
UROBL 100  0.1{ 0.0) 0.1( 0.0)
mg/dl - 500 0.1( 0.0) 0.1{ 0.0)
1500  0.1( 0.0) 0.1( 0.0)

a Group means and standard deviations(SD)
* Significantly different from control at 5% level by Dunnett criteria
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Du Pont HLR 139.88

H~-16728 SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE
MR-5602-001
HC-17 ~

TABLE 4 (CONTINUED)

SUMMARY OF CLINICAL URINALYSIS FINDINGS FOR MALE RATS

Concentration Sampling Time

Measurement (ppm) 12 DAYS ON TEST 26 DAYS ON TEST
Blood 0 - 7/10++ . 1/5
Number Positive 100 3/10 1/5
500 1/10 0/5
1500 5/7 0/4
Glucose 0 0/10 0/5
Number Positive 100 0/10 0/5
500 0/10 0/5
1500 0/7 0/4
Protein 0 0/10 1/5
Number Abnormal 100 0/10 0/5
>+ 3 500 1/10 0/5
1500 1/7 0/4
Bilirubin 0 0/10 0/5
Number Positive 100 0/10 0/5
500 0/10 0/5
1500 0/7 0/4
Ketone 0 6/10 4/5
Number Positive 100 5/10 5/5
500 7/10 S/5
1500 0/7 4/4
Appearance (Color 0 0/10 0/5
and Transparency) 100 0/10 "0/5
500 0/10 0/5
1500 0/7 0/4
Microscopic .
Number Abnormal 0 5/10 4/5
100 7/10 1/5
500 5/10 ' 4/5
) 1500 2/7 3/4

++ Number of abnormal or positive findings/number of individual
specimens examined
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EXPLANATORY NOTES

Du Pont HLR 139-88

TERMS AND CRITERIA USED IN URINALYSES

Abbreviations for Descriptive Terms Normally Used for Gross Evaluation of
Urine (other Abbreviations and Descriptive Terms may be used if they are more

applicable)
Y = Yellow
LY = Light Yellow
DY = Dark Yellow
A = Amber
DA = Dark Amber
G = Green
BL = Bloody
R = Red
C = Clear
CL = Cloudy
P/PPT = Precipitate
F = Feed
FEC = Feces
QNS = Quantity not sufficient

Abbreviations for Descriptive Terms Used for Microscopic Evaluation of Urine

Epith
hpf
1pf
RBC
WBC

TNTC (99-99)

Epithelial Cells

high power field

low power field

Red Blood Cells

White Blood Cells

Too Numerous to Count

Definition of "Normal" and "Abnormal" Designations Used for Gross and
Microscopic Appearance of Urine

Aggearance
Color

Microscopic-
Red Blood Cells

Casts

Epithelial Cells

White Blood Cells

Normal
Light to dark yellow
or amber

Average of 0 to &4 red
blood cells per high
power field

None observed

Average of 0 to 9 per
high power field

Average of 0 to 9 per
high power field

- 56 =

Abnormal
Color other than yellow
or amber

Average of more than 4
red blood cells per high
power field

Average of more than 0
per low power field

Average of more than 9
per high power field

Average of more than 9
per high power field



Du Pont HLR 139-88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

B-16728
MR-5602-001 . APPENDIX A
HC-17

INDIVIDUAL HEMATOLOGIC FINDINGS FOR MALE RATS

AT 12 DAYS ON TEST
GROUP: 1 CONCENTRATION: 0 ppm
SAMPLE DATE: 09,04,/87 BIRTH DATE: 06/29/87
RBC Hb Ht MCV MCH MCHC PLAT

avmand: x108a1 g/l « £l pg g/l xical

425489 6.85 14.0 49. 72. 20. 29. 1702.
425490 7.09 14.7 51. 72. 21. 29. 869.

425491 .79 13.2 48. 71. 19. 28. 1304.
425492 .95  14.2 50. 72. 20. 28. 89z2.
425493 19 15.4 57. €9. 19, 27. 1173.

6
6
8
425494 8.30 16.1 s8. 70. 19. 28. 991.
425495 6.79 13.9 49. 72. 21. 28. 966.
425496 7.61 14.8 54. 70. 19. 28. 1244.
425497 7.15 14.5 51. 72. 20. 28. 889.
425498 7.22  14.2 52. 71. 20. 28. 1392.
AVG. 7.294 14.50 51.9 71.1 19.9 28.0 1142.2
s. D. 0.558 0.82 3.4 1 6 5 272.5
S. E. 0.177 0.26 1 0.3 0.2 0.2 86.2

GROUP: III CONCENTRATION: 100 ppm
SAMPLE DATE: 09/04/87 BIRTH DATE: 06,/29/87

RBC Hb Ht MV MCH MCHC PLAT
anzvané: x105n1  g/dl s £l pg g/dl x03al

425499 6.88 13.8 48. 70. 20. 29. 1434.
425500 7.33 15.1 52. 71. 21. 29. 797.
425501 7.20 14.4 S1. 1. 20. 28. 1129.
425502 7.32  14.5 52. 71. 20. 28. 1326.
425503 . 7.23 13.9 51. 71. 19. 27. 1027, ac oo
425504 7.29 14.4 51. 70. 20. 28, 1082. _—
425505 7.64 14.8 54. 71. 19. 28. 984.
425506 7.04 14.2 51. 2. 20. 28. 1063.
425507 6.81 14.2 49. 72. 21. 29. 938.
425508 6.94 14.0 S0. 72. 20. 28. 1020.

AVG. 7.168 14.33 51.0 71.1 20.0 28.1 1079.7
S. D. 0.252 0.40 1.6 0.7 0.5 0.6 184.2
S. E. 0.080 0.13 0.5 0.2 0.2 0.2 58.2
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Du Pont HLR 139.88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL HEMATOLOGIC FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST

GROUP: V CONCENTRATION: S00 ppm
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06/29/87

RBC Hb Ht MCV  MCH MCHC  PLAT
anvand: x10%a1  gal s f1  pg g/l xSl

425509 7.37 14.6 52. 1. 20. 8. 750.
425510 7.09 14.8 50. 71. 21. 29. 769.
425511 7.68 15.6 54. 71. 20. 29. 7917.
425512 7.70 15.6 56. 72. 20. 28. 1054.
425513 7.31 15.3 52. 71. 21. 29. 872.
425514 7.22  14.5 52. 72. 20. 28. 870.
425515 6.82 15.0 50. 73. 22. 30. 903.
425516 7.16 15.2 52. 72. 21, 29. 775.
425517 7.71 15.4 55. 71. 20. 28. 938.
425518 8.05 15.7 56. 70. 20. 28. 1096.
AVG. 7.411 15.17 52.9 71.4 20.5 28.7 882.4
s. D. 0.368 0.43 2.2 8 7 0.8 119.3
S. E. 0.116 0.14 0.7 0.3 0.2 0.2 37.7

GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06/29/87
RBC Hb Ht MCV MCH MCHC PLAT
avimand: x10541 gl + £l pg gd xiodal
. 428519  7.14 i4.1  so. 70.  20. 28. 791

425521 6.85 14.0 49. 71. 20. 29. 7585.
425522 8.39 16.4 s8. €9. 20. 28. 884.
425523 8.55 16.9 60. 70. 20. 28. 88l.
425525 7.50 14.9 53, 70. 20. 28. 774.
425527 7.93 16.0 56. 70. 20. 29. 1017.
425528 7.46 14.4 52. 69. 19. 28. 825.

AVG. 7689 15.24 3.7 69.9 19.8 28.4  846.7
s. D. 0.630 1.18 4.3 0.7 0.4 .0.3 90.2
s. E. 0.238 0.45 1.6 0.3 0.1 0.1 34.1

- 58 -



SUBCHRONIC INHALATION TOXICITY STUDY WITH

p -
Dy Pont HLR 133-g8

H-16728 .
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL KEMATOLOGIC FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST
GROUP: I CONCENTRATION: 0 ppm
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06,/29,/87
WBC Neut Band Lymph Alym Mono Eosin Baso
ANIMAL#: x10°Aul WBCxS WBCx% WBCx% WBCX% WBCx% WBCxA WBCxA
425489 20.6 7210. 0. 11742, 0. 1648. 0. 0.
425490 13.1 2227. 0. 10349. 131. 393. 0. 0.
425491 16.6 3320. 0. 12782, 166. 332. 0. 0.
425492 16.6 1992. 0. 14110. 0. 498. 0. 0.
425493 9.9 1287. 0. 7821. 0. 792. 0. 0.
425494 12.4 2728. 0. 9424. 0. 124, 124. 0.
425495 14.8 3404. 0. 10656. 0. 592. 148. 0.
425496 10.9 2288. 0. 8284. 0. 327. 0. 0.
425497 17.0 3060. 0. 13430. 0. 510. 0. 0.
425498 17.3 4152. 0. 12283. 519. 173. 173, 0.
AVG. 14.92 3166.9 0.0 11088.1 81.6 538.9 44.5 0.0
s. D. 3.32 1638.7 0.0 2144.2 165.8 436.5 72.6 0.0
S. E. 1.05 518.2 0.0 678.1 52.4 138.0 23.0 0.0
GROUP: 111 CONCENTRATION: 100 ppm
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06/29/87
WBC Neut Band Lymph Alym Mono Eosin Baso
ANTMALH: x10°ul WBCx§ WBCx3 WBCx% WBCx% WBCx% WBCx% WBCX%
425499 12.9 2709. 0. 9159. 516. 516. 0. 0.
425500 7.1 923. 0. 5964. 1. 142. 0. 0.
425501 14.2 3408. 0. 9940. 284. 284. 284. 0.
425502 14.4 2448. 0. 11520. 0. 432. 0. 0.
425503 10.5 1995. 0. 8400. 0. 108. 0. 0.
425504 11.0 3410. 0. 7150, 0. 440. 0., 0.
425505 17.9 5907. 0. 10382. 0. 1432. 179, 0.
425506 23.1 5313. 0. 16863. 0. 924. 0. 0.
425507 13.0 4420. 0. 8190. 0. ~ 380. 0. 0.
425508 16.8 2184. 0. 13104. 0. 1512. 0. 0.
AVG. 14.09 3271.7 0.0 .10067.2 87.1 617.7 46.3 0.0
S. D. 4.44 1556.1 0.0 3164.1 175.1 503.9 100.7 0.0
S. E. 1.40 492.1 0.0 1000.6 55.4 159.4 31.8 0.0
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Du Pont HLR 139-88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

B-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL HEMATOLOGIC FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST
GROUP: V CONCENTRATION: 500 ppm
SAMPLE DATE: 09,/04,/87 BIRTH DATE: 06/29/87
WBC Neut Band Lymph Alym Mono Eosin Baso
ANIMALY: x103/‘ul WBCx% WBCx% WBCx$ WBCx% WBCx% WBCx$% WBCxS
425509 12.3 3321. 0. 8856. 0. 123. 0. 0.
425510 7.3 1825, 0 4891. 0. 584. 0. 0.
425511 13.4 2680. 0 10184. 0. 268, 268. 0.
425512 15.8 1896. 0 12956. 0. 632, 316. 0.
425513 17.1 4104. 0 12483. 0. 342. 171 0.
425514 12.5 2875. 0. 9375. 0. 250. 0. 0.
425515 19.1 7067. 0. 11460. 191. 191. 191. 0.
425516 17.7 4248. 0. 12390. 708.  354. 0. 0.
425517 10.8 2592, 0 7668. 0. 540. 0. 0.
425518 10.2 1224. 0 8568. 0. 408. 0. 0.
AVG. 13.62 3183.2 0.0 9883.1 89.9 369.2 _ 94.6 0.0
s. D. 3.74 1670.7 0.0 2537.2 225.3 171.2 128.2 0.0
S. E. 1.18 528.3 0.0 802.3 71.3 54.1 40.5 0.0
GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/04,/87 BIRTH DATE: 06/29/87
WBC Neut Band Lymph Alym Mono Eosin Baso
ANTMAL#:  x10°l WBCx$ WBCx$ WBCx$ WBCX$ WBCX% WBCx% WBCxS
425519 12.2 3660. 0. 7808. 0. 732. 0. 0.
425521 8.7 1131, 0. 7047. 87. 261. 174. 0.
425522 9.3 1674. 0. 6882. 279. 372. 93. 0.
425523 9.0 1620. 0. 6750. 0. 540. 90. 0.
425525 10.9 2616. 0. 7630. 109. 545. 0. 0.
425527 10.5 3990. 0. 6300. 0. 210. 0. 0.
425528 9.8 2940. 0. 6272. 0. 588. 0. c.
AVG. 10.06 2518.7 0.0 6955.6 67.9 464.0 51.0 0.
S. D. 1.23 1087.9 0.0 596.5 104.1 188.7 69.3 0.0
S. E. 0.47 411.2 0.0 225.4 39.4 71.3 26.2 0.
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, Du Pont HLR 139-88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL CHEMICAL FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST
GROUP: 1 CONCENTRATION: 0 ppm
SAMPLE DATE: 05,/04,/87 BIRTH DATE: 06,/29/87
ALP ALT AST BUN CREAT TPROT CHOL
ANIMAL#: UL UL UL mg/dl mg/dl  g/dl mg/dl
425489  337. 41. 87. 21. 0.70 6.6 32.
425490  297. 41. 66. 18. 0.60 6.3 3s.
425491  214. 34, 8l. 13. 0.60 6.0 25.
425492  330. 38. 67. 15. 0.70 6.5 31.
425493 278, 26. €9. 19. 0.60 6.6 24.
425494 455, 43. 92. 8. 0.70 7.1 25.
428495  392. 44. 80. 16. 0.60 6.3 50.
425496 572. 48. 94. 8. 0.70 7.2 31.
425497  262. 46. 89. 13. 0.60 6.1 21.
425498  434. 35, 24. 14. 0.60 6.5 28.
AVG. 357.1 39.6 79.9 16.5 0.640 6.52 30.6
s. D. 107.2 6.6 10.5 2.7 0.052 0.39 8.5
S. E. 33.9 2.1 3.3 0.9 0.016 0.12 2.7
GROUP: 1II CONCENTRATION: 100 ppm
SAMPLE DATE: 09/04/87 BIRTH DATE: 06,/25,/87
ALP ALT AST BUN CREAT TPROT CHOL
ANIMAL#: U/L U/L U/L mg/dl mg/dl g/dl mg/dl
425499  221. 28. 89. 14. 0.60 5.9 32.
425500  454. 36. 70. 16. 0.60 6.5 25.
425501 189.  31. 97. 17. 0.60 6.0 19.
425502 580. 35. 59. 13, 0.60 6.4  30.
425503  325. 35. 8l. 12. 0.80 6.2 23.
425504 335, 26. 67. 14. 0.60 6.4 26.
425505 407. 36. 66. 17. 0.70 6.6 39.
425506  361. 94. 122. 15. 0.70 6.7 28.
425507  255. 38. 66. 14, 0.60 6.8 22,
425508  380. 39. 5S. 12. 0.60 6.2 32.
AVG. 350.7 39.8 74.2 14.4 0.620 6.37 27.6
s. b. 115.7 19.5 20.8 1.8 0.042 0.29 5.9
S. E. 36.6 6.2 6.6 0.6 0.013 0.09 1.9
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Du Pont HLR 139.88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL CHEMICAL FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST
GROUP: V CONCENTRATION: 500 ppm
SAMPLE DATE: 09,/04,/87 BIRTH DATE: 06/29/8'_{
ALP ALT AST BUN CREAT TPROT CHOL
ANIMAL#: U/L u/L UL mg/dl mg/dl  g/dl mg/dl
425509 519. 28. 84. 15. 0.60 6.1 15.
425510  290. 30. 61. 13. 0.60 6.6 39.
425511 207, 27. 64. 8. 0.60 6.5 29.
425512  524. 32. 71. 14. 0.70 6.7 36.
425513  588. 37. 73. 12. 0.60 6.1 39.
425514 570. 34. 76. 14. 0.60 6.6 18.
425515  290. 37. 70. 15. 0.60 6.0 44.
425516  583. 3l. 63. 6. 0.60 6.5 39.
425517  276. 33. 69. 17. 0.60 6.9 57.
425518  263. 26. 82. 6. 0.70 7.0 88.
AVG. 411.0 31.5 71.3 15.0 0.620 6.50 37.4
S. D. 156.9 3.9 7.7 1.8 0.042 0.34 14.2
S. E. 49.6 1.2 2.4 0.6 0.013 0.11 4.5
GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06/29/87
ALP ALT AST BUN CREAT TPROT CHOL
ANIMAL#: U/L u/L u/L mg/dl mg/dl g/dl mg/dl
425519  286. 47. 87. 20. 0.60 -~ 6.2 41.
425521  432. 30. 76. 19. 0.60 5.7 50.
425522  422. 35. 94. 25. 0.60 6.5 55.
425523  366. 24. 86. 21. 0.60 7.0 33.
425525 502. 58. 97. 23. 0.60 6.5 41.
425527 S33. 33. 76. 26. 0.70 6.9 44.
425528 184. 46. 93. 13. 0.60 5.9 71.
AVG. 389.3 39.0 87.0 21.0 0.614 6.39 47.9
s. b. 122.2 11.8 8.4 4.4 0.038 0.48 12.4
S. E. 46.2 4.5 o 3.2 1.6 0.014 0.18 4.7
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Du Pont HLR 139-88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL URINALYSIS FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST
GROUP: 1 CONCENTRATION: 0 ppm
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06/29/87
VOL OSMOL BLOOD GLUCOSE PRO~ pH BILI- UROBL Ke-
ANIMAL#: ml mOs TEIN RUBIN mg/dl tone
425489 17.6 780. +1 - +2 8.8 - 0.1 -
425490 3.2 2286. - - +2 7.0 - 0.1 -
425491 7.0 2027. +1 - +2 7.0 =~ 0.1 +1
425492 5.6 1474, +1 - +2 7.5 = 0.1 +«+
425493 5.2 1293. «+1 - +2 8.5 - 0.1 -
425494 3.8 1421. +1 - +2 7.5 - 0.1 +
425495 7.4 1142. +1 - +1 7.5 - 0.1 +
425496 10.0 ¢958. - - - 7.0 - 0.1 -
425497 6.0 1416. +2 - +2 7.5 - 0.1 +1
425498 6.0 1300. - - +1 7.5 - 0.1 +
AVG. 7.18 1409.7 7.55 0.10
S. D. 4.12 48%3.5 0.55 0.00
S. E. 1.30 143.4 0.17 0.00
GROUP: III CONCENTRATION: 100 ppm
SAMPLE DATE: 05,/04/87 BIRTH DATE: 06,/29/87
YOL OSMOL BLOOD GLUCCSE PRO- PH BILI- UROBL Ke-
ANIMAL4: ml mos TEIN RUBIN mg/dl tone
425499 6.6 1324. - - +2 7.5 - 0.1 +
425500 3.4 23%58. +1 - +2 7.5 - 0.1 -
425501 5.4 942. - - + 6.5 - 0.1 «+
425502 4.0 1280. - - - 7.5 - 0.1 -
425503 5.0 1461. - - + 7.5 =~ 0.1 +
425504 4.6 1408. - - +2 7.5 - 0.1 -
425508 4.8 2037. - - +2 7.0 - 0.1 +
425506 7.6 1293, +1 - +2 7.5 - 0.1 -~
425507 4.0 1488. - - +2 7.0 - 0.1 +
425508 5.2 1379. + - + 7.5 - 0.1 -
AVG. 5.06 1497.0 7.30 0.10
S. D. 1.26 405.9 0.35 0.00
S. E. 0.40 128.4 0.11 0.00
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Du Pont HLR 139-88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
BC-17
INDIVIDUAL CLINICAL URINALYSIS FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST
GROUP: V CONCENTRATION: 500 ppm
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06/29/87
VvOL OSMOL BLOOD GLUCOSE PRO- pH BILI- UROEL Ke-
ANIMAL#$: ml mos TEIN RUBIN mg/dl tone
425509 4.0 1726. - - +1 7.0 - 0.1 -
425510 3.4 2139, - - +2 6.5 =- 0.1 +
425511 3.8 2079. - - +2 7.5 - 0.1 +1
425512 2.6 2902. -~ - +3 7.0 - 0.1 +1
425513 5.0 1331. - - + 7.0 - 0.1 -
4265514 4,2 2115, - - +2 7.0 - 0.1 «+
425515 6.4 1399. -~ - +1 6.5 - 0.1 +
425516 4.4 2332, -~ - +1 6.5 - 0.1 +1
425517 6.0 1241. + - + 7.0 - 0.1 +
425518 5.4 1434. - - +2 7.0 - 0.1 -
AVG. 4.52 1869.8 6.90 0.10
s. D. 1.18 534.7 0.32 0.00
S. E. 0.37 169.1 0.10 0.00
GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06,/29/87
VOL OSMOL BLOOD GLUCOSE PRO- PH BILI- UROBL Ke-
ANIMAL#: ml mos TEIN RUBIN mg/dl tone
4258519 13.8 824. +1 - +1 7.0 - 0.1 -
425521 9.0 1065. +1 - + 6.5 - 0.1 -
4258522 4,4 2174. +2 - + 7.5 - 0.1 -
425523 1.1 5070. - - +4 5.0 - 0.1 -
425525 9.0 1010. - - +1 6.5 - 0.1 -
425527 4.2 1323, +1 - + 7.0 - 0.1 -
425528 9.0 1039. +1 - + 7.0 - 0.1 -
AVG. 7.21 1786.4 6.64 0.10
S. D. 4,23 1514.1 0.80 0.00
S. E. 1.60 572.3 0.30 0.00
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC~-17
INDIVIDUAL CLINICAL URINALYSIS FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST
GROUP: I CONCENTRATION: 0 ppm
SAMPLE DATE: 09,/04,/87 BIRTH DATE: 06/29/87
RBC WwBC ‘Epith Cast APPEARANCE

ANIMAL#¥: /,hpf  /hpf /mpf /lpf

425489 0-0 6-8 0-0 0-0 Y CL PPT

425490 8-10 0-1 0-0 0-0 Y C PPT

425491 0-1 0-2 0-0 0-0 Y C PPT

425492 2-4 0-2 0-0 0-0 Y C PPT

425493 15-20 4-5 0-0 0-~0 A C PPT

425494 10-12 2-3 10-12 0-0 Y C PPT

425495 4-S 25-30 0-0 0-0 Y C PPT

425496 0-1 0-0 0-1 0-0 Y C

425497 2-3 2-3 0-0 0-0 A CL PPT FEED

425498 4-5 g-10 0-0 0-0 Y C PPT
GROUP: III CONCENTRATION: 100 ppm
SAMPLE DATE: 09,/04,/87 BIRTH DATE: 06,/29/87

RBC WBC Epith Cast APPEARANCE

ANIMAL#: /Mhpf /hpf /hpf /lpf

425499 2-3 6-8 4-5 0-0 Y C PPT

425500 5-6 0-2 0-0 0-0 Y C PPT

425501 0-0 2-3 0-0 0-0 Y C

425502 1-2 1-2 0-0 0-0 Y C PPT

425503 12-15 12-15 0-0 0-0 Y C PPT

425504 5-6 3-4 0-0 0-0 Y CL PPT

425505 8-9 10-12 0-0 0-0 Y C PPT

425506 20-25 30-40 0-0 0-0 Y CL FPT

425507 10-12 15-20 0-0 0-0 Y CL PPT

425508 5-6 10-15 0-0 0-0 Y C PPT
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL URINALYSIS FINDINGS FOR MALE RATS
AT 12 DAYS ON TEST
GROUP: V CONCENTRATION: 500
SAMPLE DATE: 09,/04/87 BIRTH DATE: 06/29/87

RBC WBC Epith Cast APPEARANCE
ANIMAL¥: Mpf pf /mpf  /1pf
4-5 0-0 0-0

425509 8-10 Y CL PPT

425510 0-1 0-1 0-0 0-0 YC PPT

425511 8-10 15-20 0-0 0-0 Y CL PPT

425512 2-3 0-1 0-0 0-0 Y C PPT

425513 4-5 8-10 2-3 0-0 Y C PPT

425514 0-0 S-6 0-0 0-0 Y C PPT

425515 0-0 8-10 0-0 0-0 Y C PPT

425516 8-10 15-20 0-0 0-0 Y CL PPT

425517 8-10 10-12 0-0 0-0 Y CL PPT

425518 0-0 0-2 0-0 0-0 Y C PPT
GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/04,/87 BIRTH DATE: 06,/29,/87

RBC WBC  Epith Cast APPEARANCE
ANIMAL#: ,/hpf  hpf /hpt /1pf
0-0

425519 6-7 12-15 0-0 Y CL PPT
425521 2-3 8-10 0-0 0-0 Y C PPT
425522 0-0 0-0 0-0 0-0 Y C PPT
425523 0-0 0-2 0-0 0-0 Y C PPT
425525 0-1 0-2 0-0 0-0 YC

425527 0-0 2-3 0-0 0-0 ¥ C

425528 4-5  8-10 0-0 0-0 Y C PPT
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL HEMATOLOGIC FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: 1 CONCENTRATION: 0 ppm
SAMPLE DATE: 09/18/87 BIRTH DATE: 05/29/8:7
RBC b Ht MCV  MCH MCHC  PLAT

anmmaré: x10m1  g/al $ £l pg gAdl x10cal

425489 7.17 14.0 51. 71. 20. 27.  1548.

425490 7.46 15.1 54, 72.  20.  28. 883.

425492 7.06 14.2 51. 72. . 20, 28, 967.
425495 7.25 15.3 52. 72. 21. 29. 1316.
425496 7.84 15.2 SS. 70. 19. 28. 1188.

AVG. 7.356 14.76 52.4 71.4 20.1 28.2 1180.4
s. D. 0.308 0.61 1.

7 0.9 0.7 0.7 268.1
s. E.  0.138 0.27 0.7 0.4 0.3 0.3 119.9
GROUP: III CONCENTRATION: 100 ppm
SAMPLE DATE: 05,/18/87 BIRTH DATE: 06,29/87
RBC Hb Ht MCV MCH MCHC PLAT
anmmand: x10%m1 g + £l pg g4l xi0’ml

425499 7.44 15.0 52. 70. . 20. 29. 1196.
425500 7.21  14.6 51. 71. 20. 28. 1032.
425501 7.28 14.5 52. 71. 20. 28. 1212,
425504 7.08 13.9 49. 70. 20. 28. 1163.
425507 7.12 14.8 S1. 71. 21. 29. 924.

AVG. 7.226 14.56 51.1 70.6 20.1 28.5 1105.4

S. D. 0.143 0.42 1.1 0.5 0.4 0.4 123.7
S. E. 0.064 0.19 0.5 2 0.2 0.2 55.3
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR~-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL HEMATOLOGIC FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: V CONCENTRATION: 500 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06,29,/87
RBC Hb Ht MCV MCH MCHC PLAT
anmmany: x10%M1  gral s  f1  pg gdl x10°a
425510  7.33 14.9 52. 71.  20. 29.  744.
425511  8.00 16.3 57. 7i. 20. 29.  832.
425513  7.69 15.7 55.  71.  20. 29.  860.
425515  7.15 15.7 53.  74. 22.  30.  926.
425516  7.33 15.5 53, 72, 21. 29.  792.
AVG.  7.500 15.62 53.7 71.8 20.8 29.1  830.8
s. D. 0.341 0.50 1.9 1.3 0.7 0.5  68.8
s. E. 0.153 0.22 0.9 0.6 0.3 0.2  30.8
GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/18,87 BIRTH DATE: 06,29,/87
" meC b  Ht MCV  MCH MCHC PLAT
avtvand: x10m1  gdl $ f1  pg gl xi0°ml
425522  7.55 16.0  54.  72.  21. 30.  91l.
425525  7.33 15.5  53. 72.  21. 29.  842.

425527 7.32 15.5 53. 72. 21. 30. 925.
425528 6.75 14.0 48. 70. 21. 30. 309.

AVG. 7.238 15.25 51.8 71.5 21.1 29.5  746.8
S. D. 0.382 0.87 2.9 1.0 0.2 0.2  294.1
S. E. 0.171 0.43 1.5 0.5 0.1 0.1  147.0
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE
B-16728 .
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL HEMATOLOGIC FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: I CONCENTRATION: O ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06,/29/87
WBC Neut Band Lymph Alym Mone Eosin Baso
ANIMAL#: x103A1 WBCx% WBCx$ WBCx$ WBCx% WBCXY WBCXY WBCx%
425489 17.6 4752. . 11616. 0. 1056. 17e. 0.
425490 17.4 4658. . 11658. 0. 1044. 0. 0.
425492 16.3 2282 13529. 0. 489. 0. 0.
425495 20.4 4080 . 15096. 0. 1020. 204. 0.
425496 12.2 2562 . 8784. 0. 854. 0. 0.
AVG. 16.78 3674.8 .0 12136.6 0.0 892.6 76.0 0.0
S. D. 2.97 1177.9 .0 2368.4 0.0 239.9 104.5 0.0
S. E. 1.33 526.8 .0 1059.2 0.0 107.3 46.8 0.0
GROUP: III CONCENTRATION: 100 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06,29/87
WBC Neut Band Lymph Alym Mono Eosin Baso
ANIMAL#: x10°,ul WBCx$  WBCxS WBCx% WBCx$ WBCx® WBCx% WBCxS
425499 14.3 1716. 0. 11297. 429. 715.  143. 0.
425500 11.8 944. 0. 10266. 118. 472. 0. 0.
425501 16.9 3211. 12506. 169. 1014. 0. 0.
425504 13.4 4020. 9246. 0. 134. 0. 0.
425507 16.8 3864. 11760. 336. 840. 0. 0.
AVG. 14.64 2751.0 .0 11015.0 210.4 635.0 28.6 0.0
S. D. 2.21 13589.9 .0 1279.5 171.8 342.6 64.0 0.0
S. E. 0.99 608.2 .0 572.2 76.8 153.2 28.6 0.0
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL HEMATOLOGIC FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: V CONCENTRATION: 500 ppm
SAMPLE DATE: 09/18/87 BIRTH DATE: 06/29/87
WEBC Neut Band - Lymph Alym Mono Eosin Baso
ANIMAL$: x103/\11 WBCx% WBCx% WBCx$ WBCx$ WBCx$ WBCx% WBCx%
425510 12.8 3840. 0. 8448. 0. 512. 0. 0.
425511 12.6 3780. 0 8316. 0. 504. 0. 0.
425513 16.9 3042. 0. 13351. 1689. 169. 169. 0.
425515 20.1 8025. 0. 14472. 201.  402. 0. 0.
425516 17.5 4550. 0. 11550. 175. 1228. 0. 0.
AVG. 15.98 4047.4 0.0 11227.4 109.0 562.4 33.8 0.0
S. D. 3.23 763.8 0.0 2799.2 100.2 395.4 75.6 0.0
S. E. 1.44 341.6 0.0 1251.8 44.8 176.8 33.8 0.0
GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06/29/87
WBC Neut Band Lymph Alym Mono Eosin Baso
ANIMAL#: x10°,Aul WBCxS  WBCx$ WBCx% WBCx% WBCXY WBCX% WBCXY
425522 12.3 2214. 0. 9348, 123. 492. 123, 0.
425525 13.5 3510. 0. 9180. 0. 675. 135. 0.
425527 13.5 4725. 0. 7965, 0. 810. 0. 0.
425528 6.0 720. 0. 4980. 120. 180. 0. 0.
AVG. 11.32 2792.3 0;0 7868.3 60.8 539.3 64.5 0.0
S. D. 3.59 1720.4 0.0 2021.7 70.2 272.7 74.6 0.0
S. E. 1.80 860.2 0.0 0.0

1010.8 35.1 136.3 37.3
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL CHEMICAL FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: I CONCENTRATION: O ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06/29,/87
ALP - ALT  AST BUN CREAT TPROT CHOL
ANIMAL#: U/ZL UL UL mg/dl mgrdl  g/dl mg/dl
425489 377. 40. 78. 27. 0.70 6.5 53.
425490 251. 37. €9. 14. 0.60 6.7 75.
425492 307. 45, 73. 18. 0.70 6.3 52.
425495 450. 49, 84. 17. 0.90 7.4 89.
425496 852. 43, €3. 18. 0.70 6.6 53.
AVG. 387.4 42.8 73.4 18.8 0.720 6.70 64.4
S. D. 118.5 4.6 8.1 4.9 0.110 0.42 16.8
S. E. 83.0 2.1 3.6 2.2 0.049 0.19 7.5
GROUP: III CONCENTRATION: 100 ppm
SAMPLE DATE: 09/18/87 BIRTH DATE: 06,/29/87
ALP ALT AST BUN CREAT TPROT CHOL
ANIMAL#: U/L u/L u/L mg/dl mg/dl g/dl mg/dl
425499 279. 38. 8é. 20. 0.60 . 62.
425500 466. 38. 64. 16. 0.70 5.9 49.
425501 282. 42, €8. 16. 0.60 6.3 57.
425504 361. 33. €0. 16. 0.60 €.2 56.
425507 263. 43, 58. 1s. 0.60 6.6 49.
AVG. 330.2 38.8 61.2 16.6 0.620 6.28 54.6
S. D. 84.9 4.0 4.8 1.9 0.045 0.26 5.6
S. E. 38.0 1.8 2.2 0.9 0.020 0.12 = 2.5
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL CHEMICAL FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: V CONCENTRATION: 500 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06,/29/87
ALP ALT AST BUN CREAT TPROT CHOL -
ANIMAL#: UL UL UL mg/dl mg/dl g/l mg/dl
425510 290. 31. 54. 16. 0.60 6.5 43.
425511  245. 48. 70. 14. 0.60 5.9 54.
425513  624. 65. 82. 17. 0.60 6.5 69.
4255185  298. 41. 69. 16. 0.60 5.9 64.
425516  558. 46. 70. 18. 0.70 6.5 60.
AVG. 403.0 46.2 69.0 16.2 0.620 6.26 58.0
s. D. 174.4 12.4 9.9 1.5 0.045 0.33 10.0
S. E. 78.0 5.5 4.4 0.7 0.020 0.15 4.5
GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06,/29/87
ALP ALT AST BUN CREAT TPROT CHOL

ANIMAL#: u/L u/L u/L mg/dl mg/dl g/dl mg/dl
425522  475. 25, 82. 17 0.60 6.1 60.

425525  451. 42. 63. 15. 0.60 6.0 54.
425527  454. 36. 70. 17. 0.60 5.8 54.
425528  328. 52. 79. 15. 0.60 5.6 64.
AVG. 427.0 38.8 66.0 16.0 0.600 5.88 58.0
S. D. 66.9 11.3 11.4 1.2 0.000 0.22 4.9
S. E. 33.4 5.6 5.7 0.6 0.000 0.11 2.4
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728
MR-5602-001 APPENDIX A (continued)
HC-17 '
INDIVIDUAL CLINICAL URINALYSIS FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: I CONCENTRATION: 0 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06/29/87
VOL OSMOL BLOOD GLUCOSE PRO-  .pH BILI- UROBL Ke-
ANIMALS: ml mos TEIN RUBIN mg/dl tone
425489 23.2 853, +3 - +4 8.5 - 0.1 -
425490 5.0 1816. - - +2 7.0 - 0.1 +
425492 5.6 2223. - - +2 7.5 - 0.1 «
425495 13.6 1104. - - + 7.5 - 0.1 «+
425496 7.2 14%98. -~ - + 7.0 - 0.1 +
AVG. 10.92 1498.8 7.50 0.10
Ss. D. 7.67 547.3 0.61 0.00
S. E. 3.43 244.7 0.27 0.00
GROUP: III CONCENTRATION: 100 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06,/29/87
VOL OSMOL BLOOD GLUCOSE PRO- PH BILI- UROBL Ke-
ANIMAL¥: ml mOs TEIN RUBIN mg/dl tone
425499 8.6 1976. + - +2 7.0 - 0.1 +1
425500 10.6 1687. - - +2 7.5 - 0.1 +
425501 10.0 1597. - - +2 7.0 - 0.1 +
425504 10.2 1480. - - +2 8.0 - 0.1 «+
425507 6.8 2493. - - +2 7.0 - 0.1 +1
AVG. 9.24 1846.6 7.30 0.10
S. D. 1.56 405.2 0.45 0.00
S. E. 0.70 181.2 0.20 0.00
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SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

H-16728.
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL URINALYSIS FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: V CONCENTRATION: 500 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06,/29,/87
VOL OSMOL BLOOD GLUCOSE PRO- pPH BILI- UROBL
ANIMAL#: ml mOs TEIN RUBIN mg/dl
425510 6.6 2188. - - +2 6.5 - 0.1
425511 8.6 2128, - - + 7.5 - 0.1
425513 7.0 2268. - - +2 7.0 - 0.1
425515 7.2 2543, - - +2 6.5 - 0.1
4258516 8.6 2340. - - +2 6.5 - 0.1
AVG. 7.60 2293.4 6.80 0.10
S. D. 0.94 160.9 0.45 0.00
S. E. 0.42 72.0 0.20 0.00
GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,18/87 BIRTH DATE: 06,25/87
VOL OSMOL BLOOD GLUCOSE PRO- PH BILI- URCBL
ANIMAL#: ml mos TEIN RUBIN mg/dl
425522 10.2 1545. - - +1 7.0 - 0.1
425528 10.2 1302, - - +1 8.0 - 0.1
425527 6.8 1718, - - + 7.5 - 0.1
425528 13.2 1138, - - + 7.0 - 0.1
AVG. 10.10 1425.8 7.38 0.10
S. D. 2.62 256.7 0.48 0.00
S. E. 1.31 128.4 0.24 0.00
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Du Pont HLR 139-88
SUBCHRONIC INHALATION TOXICITY STUDY WITH FORMAMIDE

B-16728
MR-5602~-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL URINALYSIS FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: I CONCENTRATION: 0 ppm

SAMPLE DATE: 09/18/87 BIRTH DATE: 06/29,/87

RBC WBC Epith Cast APPEARANCE
ANIMALE: /Mmpf /pf /mpf  /ipf
0-0 INTC 0-0 0-0

425489 LY CL PPT

425490 0-1 0-2 0-0 0-0 Y C PPT

425492 8-10 2-3 0-0 0-0 Y C PPT

425495 6-7 0-2 0-0 0-0 Y C PPT

425496 7-8 0-1 0-0 0-0 Y C PPT
GROUP: 111 CONCENTRATION: 100 ppm
SAMPLE DATE: 09/18/87 BIRTH DATE: 06/29/87

RBC WBC Epith Cast APPEARANCE
ANIMAL#: ,hpf /hpf /hpf  /1pf
425499 10-15 0-2 0-0 0-0 Y C PPT
425500 3-4 8-9 0-0 0-0 Y CL PPT
425501 2-3 8-10 0-0 0-0 Y C PPT
425504 0-1 3-4 0-0 0-0 Y CL PPT
425507 0-2 0-2 0-0 0-0 Y CL PPT
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H-16728
MR-5602-001 APPENDIX A (continued)
HC-17
INDIVIDUAL CLINICAL URINALYSIS FINDINGS FOR MALE RATS
AT 26 DAYS ON TEST
GROUP: V CONCENTRATION: 500 ppm

SAMPLE DATE: 09,18/87 BIRTH DATE: 06,/29/87

. RBC WBC  Epith Cast APPEARANCE
ANIMAL#: /Mmpf /hpf /hpf /1pf
425510 10-12 2-3 0-0 0-0 Y C PPT
425511 15-20 3-4 0-0 0-0 Y CL PPT
425513 4-5 10-15 0-0 0-0 Y C PPT
425515 3-4 3-4 0-0 0-0 Y CL PPT FEED
425516 8-10 5-6 0-0 0-0 DY CL PPT

GROUP: VII CONCENTRATION: 1500 ppm
SAMPLE DATE: 09,/18/87 BIRTH DATE: 06/29/87

RBC WEC Epith Cast APPEARANCE
ANIMAL#: ,hpf /hpf /hpf  /1lpf
425822 6-7 0-2 0-0 0-0 Y C PPT
425525 15-18 3-4 0-0 0-0 Y CL PPT
425527 0-0 5-6 0-0 0-0 DY CL PPT
425528 8-10 2-3 0-0 0-0 Y C PPT

- 76 -




Du Pont HLR 139-88

Subchronic Inhalation Toxicity Study with Formamide

Appendix F
Pathology Reﬁort No. 19-87
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SUBCHRONIC INHALATION TOXICITY STUDY IN RATS WITH FORMAMIDE

SUMMARY .

Male Crl:CD®BR rats exposed nose-only to formamide by inhalation at
design concentrations of 0, 100, 500, or 1500 ppm were examined grossly and
selected organs were weighed and/or examined microscopically. There were
treatment-related microscopic changes in the kidneys of the high concentration
exposure rats. Nephrosis was characterized by necrosis and regeneration of
renal tubule cells of deep cortical nephrons. Necrosis.and regeneration were
prominent at 0 day recovery but after 14 recovery days regeneration of tubule
cells was the only feature of the lesion. The high concentration exposure
group had statistically and biologically significant lower mean final body
weights and higher relative kidney weights at O day recovery. Mean absolute
kidney weights of this group at 0 day recovery were elevated, significant
biologically but not statistically. After 14 recovery days, the same group
had statistically and biologically significant low mean final body weights and
elevated mean absolute and relative kidney weights. Microscopic changes were
correlated with changes in kidney weights.

Based on the renal lesion produced by formamide exposure under the
conditions of this study, the no-effect level for histopathology is 500 ppm.

e (2l 5 (P

Paul E. Ross, D.V.M.
Diplomate A.C.V.P.
Staff Pathologist

Approved by:

William C. Krauss, D.V.M.
Manager, Pathology Division
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INTRODUCTION AND METHODS

Body and organ weight data and gross and microscopic findings from male
Crl:CD®BR rats exposed via inhalation to formamide are summarized in this

report. Exposure groups were as follows:

GROUP DESIGN CONCENTRATION OF FORMAMIDE (ppm)
1 0.00 (air-exposed control)

III 100

v 500

VII 1500

Four groups of ten male rats each were exposed nose-only, 6 hours/day, 5
days/week for 2 weeks to design concentrations of O, 100, 500, and 1500 ppm of
formamide vapor in air. Five rats per group were killed and examined after
the last exposure and the remaining five per group were killed and examined
after a 14 day recovery period. At study termination, rats were anesthetized
by intrapéritoneal administration of pentobarbital and exsanguinated. Lungs,
liver, kidneys, spleen, and testes were weighed. The following tissues were
processed and examined microscopically: liver, kidneys, urinary bladder,
lungs, heart, pancreas, thymus, spleen, adrenal glands, thyroid gland,
trachea, esophagus, brain, stomach, duodenum, jejunum, ileum, cecum, colon,
rectum, .mesenteric lymph node, testes, epididymides, eyes, sternum, bone
marrow, nose, and gross lesions. Testes, epididymides, sternun, and eyes were
fixed in Bouin's solution. All other organs were fixed in 10% neutral
‘buffered formalin. Processed tissues were embedded in paraffin, cut at 5
microns, and stained with hematoxylin and eosin.

Mean body weights, mean absolute organ weights, and mean relative
(organ-to-body weight ratios) organ weights were analyzed using a one-way
analysis of variance. Test groups were compared with controls by the Least
Significant Difference (LSD) test and Dunnett's test when the ratio of
variance (F) indicated a significant among-to-within group variation.
Significance was judged at the 0.05 probability level.

The grading scale for microscopic lesions was minimal, mild, moderate,
and severe. ’

RESULTS AND DISCUSSION

.Tables 1 and 2 contain mean final body and organ weights. Tables 3 and 4
contain incidences of microscopic observations. Appendix A contains
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individuél animal final body and absolute and relative (organ-to-body weight
ratios) organ weights. Appendix B contains individual animal gross and
microscopic pathology data.

SURVIVAL

One high concentration exposure group rat was found dead on study day 3
and another was found dead on study day 9. One moribund rat from this group
was humanely killed on study day ll. The rat found dead on study day 3 had no
gross or microscopic lesions which would suggest cause of 'death. The other
two rats had moderate and severe nephrosis, revealed by microscopic
examination of kidneys.

BODY AND ORGAN WEIGHTS

The high concentration exposure group had statistically and biologically
significant lower mean final body weights and higher relative kidney weights
at 0 day recovery. There were no statistically significant changes in mean
absolute organ weights at O day recovery but compared to controls, group VII
kidney weights were 29% higher, spleen weights were 33% lower, liver weights
were 13% lower, and testis weights were 10 lower. After 14 recovery days,
the high concentration exposure group had statistically and biologically
significant low mean final body weights and elevated mean absolute and
relative kidney weights. Although not statistically significant, the mean
absolute and relative spleen weights of this group were elevated, as were the
mean relative testis weights.

The changes in kidney weights reflect target organ toxicity and the
changes in liver, spleen, and testis weights reflect primarily weight gain
inhibition and stress.

GROSS FINDINGS

The only treatment-associated gross observations were slightly enlarged
kidneys in one group VII rat and an area of tan discoloration on the kidney of
another.

MICROSCOPIC FINDINGS

Treatment-related microscopic lesions were in the kidneys of the high
concentration exposure rats. The change, diagnosed nephrosis, was zonal in
the inner cortex and outer mwedulla and was characterized by degeneration and
necrosis of tubule epithelium. All tubule segments of deep cortical nephrons
were affected. At O day recovery, the minimal to severe renal lesions con-
sisted of necrosis and regeneration of tubule epithelium. Tubules were lined
by basophilic regenerative cells, some of which were in mitosis, and
desquamated necrotic cells filled the lumens. Some tubules were dilated and
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lined by flattened epithelium. Occasionally, mineralized necrotic debris was
surrounded by granulomatous inflammation. After 14 recovery days, the mild
renal lesion consisted of regeneration of tubule epithelium with no necrosis
present.

A number of changes diagnosed microscopically are not considered to be
specifically induced by exposure to formamide. These include depletion of
lymphocytes in the spleen, thymus, and lymph nodes, gastric erosion, degener-
ation of seminiferous epithelium in the testes, and atrophy of bone marrow.
Such changes are not uncommon or unexpected in stressed rats with weight gain
inhibition.

Other diagnoses made but not specifically mentioned so far are usual
background lesions in rats of this type and age.

One of the high concentration exposure rats found dead was necropsied
but, inadvertently, only nose was saved for microscopic examination.

- 82 -




Du Pont HLR 139-88

(v€L0°) Sbi0° 1L
(SLLL”) 86€0° 1
(Zvi0°) 6226°0
(ZvBO") 6vi6°0

S31S31

(viv-0) Z9v°'2Z
(zi1€°0) B88L"Z
(902°0) 0L
(982°0) ive'Z

S3183L

- - . - - -

£S31 S.113INNNG GNY QST AB dNOHD TOHLINOD WOUd (S0°0>d) INIY¥3IIIA ATINVIIJINDIS - #
QS A8 dNOYD TOHLNOD WOHd (SO 0>d) 1IN3HIJIIC ATLINVIIJINDIS - +
$3SIHINIYYD NI NOILVIA3Q QUVONVLS

(10z0") Z181°0 (8S10°) 0ZES 'O #(996Z°) 1061°1 (011S°) 6GLv'E 00sS1 IIA

(S610°) L8B61°0 (L620°) v2SP°0 (LEE0") 191270 (18L€°) S90Z°€ 00S A

(6€€0°') 011Z2°0 (8zvo') Sv9v'0 (1zZea") €z19°0 (5880°) E19€°€ 001t 111

(Lov0") t02Z°0 (EBEQ") 116¥°0 (6v0L") 66¥L°0 (vewZ’) 8SLT°E 0 I
(Ndd)

N3I3dS SONNT SAINGIN ¥3AID "INOD dNoY9

(1y6i1em Apoq 40 %) SLHOIIM NVOHO JATLVIIH NVIW

(v80°0) 9i¥°0 (L60°0) t1Z°4 (Zv6°0) 09L°Z (€56°1) S00°9 00s! 11A

(pv0°0) LES'O (080°0) €ZZ° 1 (6€Z2°0) 9v6°1 (686°1) EBL™ B 00S A

(0i1°0) S£9°0 (6£0°0) Z6E°1 (sZ1°0) 020°Z (v€2°0) 011701 oot 111

(ZG1°0) 929°0 (Lvi°0) 9vE" S (I1Sv°0) O€L°Z (Syy 1) ZLZ'6 0 I
{Wdd)

N331dS SONNT SAINGIN H3IAIN *INOD dNOY9

#(G°€2 ) \1-8BZZ 0051 TIA
(6°LZ ) v 122 111 A
(1°91 ) 9°00¢ 001 111
(Lt ) g 1082 0 1

: {Ndd)
AQ0€ *INOD dNoY9
JYNIL4

(sweaB) SIHOI3IM AGOB TTYNIJ NVIW

AY3IA0IIY Ava .0

SiVH JIVW WONJ SLHOIIM NVOHO ONY AQOS TVNI4 NVIW Lt DH
1 37avi Z09S HN
8ZL'9) #H

JQIWVAYHO0G HLIM AQNLS ALIDIX0L NOLLVIVHNI DINOYHDIENS

- 83 -




Du Pont HLR 139-88

1S31 S.113NNNG ONY 0S| A8 dNOUD 10HINOD woyd (S0°0>d) hzwawu&—c.>dhz<u~u—zoum -
a. 1 AG dNOH9 TOHINOD WOH3 (S0°0>d) IN3IY3IdIIA AVLNVII4INOIS - +
S3ISIHINIYYY NI NOILVIAIQ QUVANVLS

#(L6S0°) 6v86°0 (9Z12°) 0€EE’0 (EVI0") §IS¥°0 #(6GS0°) Sev0’t (996€°) E6VB°E 00s1t 1IA
(Z9€E0°) (958°0 (69€0°) 86120 (Z0Zo') V6PY "0 (8v90°') E€0PL°O (£BLT°) LLBS'E 0os A
(L1v0°) €808°0 (pveD") 8L8B1°0 (vsZ20°) GEFEV'O (9870°) 0€£89°0 (EVEE") ZTLYS'E 001t 1l
(Z98B0°) S928°0 (Lye0") p»S6L°0 (96€0°) 6&G59v°Q (4Sv0°) 1969°0 (0S0€°) GE99°E o] I

(Ndd)
S34S31L N33dS SONN SAINQIN H3IALT “INOD dnoy9
(Wubjam Apoq 30 %) SIHOIIM NVIHO AATLVIINY NVIW
(Z1Z°0) EEO'E (889°0) €vO' L (r6O 0) 12071 #(89Z°'0) L¥Z'E (96S°1) L6711 nosGi T1IA
(zZLZ2°0) ESO'E (661 °0) zZ6L°0 (€51 °0) 10971 (LvZ2°0) vE9'Z (909°1) ave’Z! 00% A
(191°0) 086°2 (BZ1°0) 26970 (201 1) AGS L (£80°0) ¢£iS°2 (eLe" 1) s80 €L (3181} Int
(vyZZ°0) 686°Z (6€EL° Q) 012470 (b2 11} 969°1{ (v60°0) 02572 (LZv L) LOE'EL 0 I
(Wdd)
S31S3L [(YEERE N SONN SAINQIN H3ALT *INOD dnoy9

#(0°2Z1L ) 9°01€E 0061 11A
(£°2Z¢ ) L°9SE 00s A
(2°9 ) 9°89¢ 001 I11
(6°¢1 ) 8°29¢ 0 1
(Wdd)
. AQ0Q *INQD dnoyn
TvYNld

(SweJlB) SIHOI3IM AQOG TVNIJ NVIN

AH3INOIY AV P

Sivd FTIVA WOHY SLHDEIM NVIYO NY AQ0E TYNT4 NYIW ' Ly OH
7 AAvi 2095 W
8ZL°'91 #H

JAINVYWHOS HIIM AGNES AL THIX0L NOLLVYIVHEND JINOHHDENS

- 84 -




Du Pont HLR 139.88

Iﬂlﬂl mln [N mll (] IﬂI"‘ Iﬂll lnlN IDII'! Iﬂll lh| lﬂl iﬂl |ﬂ| ml

9
00S\
1A

uﬂm ] mr -1 m|»| 1 mll mr— mll mll Gll' ml ml mI ml ml

S
00S
A

(z1

uﬂm \ mk—: [ m‘ll t uﬁ- m\l m'¢ mll mil ml ml ml ml m‘

S
001
It

. S

NIvHe
c~oz>1w
SNOVHIO0S 3
. Y3aHOvVYlL
ST¥YNIYAY

JINOYHI/31NIVENS °‘STLILVIHINVI
SVY3IUINVD

IX3180D) ILAJOHIWAT °"NOIL3Id30
SNWAHL

[dInd 31IHM] 3IL1AIDOHIWATY °‘NOI1L37d3Q
N3I3IdS

JINOHHD/ILNIVENS °‘S11IGUVIOAN
1Yv3IH

JINOYHD/3LNIVENS ‘' VINOWNING
SONNT

{WNITIHLIE3 TYNOILISNYHL] VISVYIdH3dAH
JINOYHD °"SIL1T11SAD
INJILIINKW 1INV

¥30av18 AYYNIHN

JINOYHD ‘SILIT3Ad

S 1SOHHJIN

S 1SOUHd INOYAAH

[s3nant] visvid3
SAINGIN

V204 °‘SISOND3IN
JINOHHI/ILNDVENS ‘SILILIVdIH
H3IAILD

1dNOY9 NI ¥IGWNN
t(wdd) 3504
‘NOILVNOIS3Q dNoums

AYG 01 | AYQ WOHd4 OQIIS-AQHIIN STIVAINY)

S1vd 3TYN NI SNOILYAHISEO II140ISOUIIN 40 SIINIAIINI

€ 37avy

IQINYNE0S HLIM AGNES ALIDIXOL NOILLVIVHNI DINOHHIENS

Z09G- W
L1-0H
8ZL91-NH

- 8BS -




Du Pont HLR 139-88

9
00S1
IIA

*Q3INITYIANN SI dNO¥D HIVI HO34 QINTWYXI SNYDHO JO HIENON 3HL .o
! SSILON

3ISON

|YNTL3Y] 3113SOM/QN04
S3A3I

[MO¥Y¥YW INOB| AHJOHLY
NNNB3LS

YNOINNVYD WY3dS
VINY3IdSOdAH
S3AINAQIQId3

IWNIT3IHLIAI SNO¥ISININ3S] NOILVYINIOIA
$S31S31

<
S

S
<

[}
5
<
- 31AJ0HINAT ‘NOI131d30

S JQON HAWAT JIHILNIS3IN
& Wwn1d3y
5 NO102
s wnd32
S CUERL!
5 WANAC3r
- WNN3QONa
- lAcoa} NOISOH3

[ HIVNOLS

S S 14NOHD NI YIGWNN HOoIS31/73NSSIL
00S 001 1] :(wdd) 350Q
A 1 NOTLYNDIS3O dNOY9

(ZU AVO O1 | AVO WOHJ Q3IISAOHIIN STVNINY)

Z09S-HN
SIVH ITYW NI SNOILVAH3SHO J1d0JISOHIIN 40 SIINIAIINI L1-JH
(Pdnuyu0l) £ 378vL BZL91-NH

R JOTWVWYOS HLTM AGNLS ALIDIXOL NOLLVIVHNI DINOHHIGNS

- 86 -




Du Pont HLR 139-88

v

3

v

v

v

v

v

v

v
LS

v

v

v

L4
£

7

EEEIEEETETETERIAST
v
00s\
IIA

S S NI1vue
S 5 _ GI0HAML
3 [3 SNHVHJIOS 3
[ S v3HOVYL
[ S STYNIHAY
i - JINOY¥HI/31NIVENS “SILILYIUINVG
S S SYIYINV
- - I%31802]1 3ILADOHIWAT ‘NOI113Vd30
S [ SANAHL
- - ldINd ILIHM]} FLADOHANAT °‘NOT137d30
[ S N3I3dS
- - JINOYBHD/ILNIVENS °‘SILIAUVIOAN
[) S 14V3IH
- t JINOYMHI/Z3ILNIVENS °* YINONNING
S S SONN
- t {WNII13HLIIdI TYNOILISNVHL] VISVIdU3IdAH
- i JINOHHD °‘STILILSAD
— t IJILION C1INDTIVD
[ v H30av1E AYVYNINN
- i JINOY¥HD ‘'SILI173Ad
- - S ISOUHJIIN
- i S ISOUHd AINOUTAH
— = fs3wneni] visvid3d
[ S SAINGIN
- - Y204 ‘SISOY¥IIN
- _E__ JINOHHI/31NIVENS °‘SILILVdIH
S S ¥3IAIT
"H"""N“""""ﬂ“"""“uHHH"NH”HHHHNHH""H"HH""UHH""""H"""""“““""“U”"““ﬂ“""“ﬂ""ﬂ“"““”“"“"H““
S S $4N0OHD N1 HIGNNN NOLIS31/3NSSIL
001 0 s (wdd) 3500
111 i INOTLVYNDIS3IA dNOHID
(92 AVQ OL vZ AVQ WO¥4 Q3 1SAOYIIN STVAINV]
,  Z095-un
SivH 3TYW NI SNOTLVANISEO0 D1d40DSOHIIW 0 SIINIAIINI L1-2H
v 379vl BZL9L-NH

JOINVANOS HLIM AGNLS ALIDIXOL NOTLVIVHNI JINOUHOEAS

- 87 -



HLR 139-88

Du Pont

— -

w -

v S

4 S
v 5
L —
[ S

) -

v S

v S

v v

v S

v [+

v 5

1 4 S

v S

1 4 S

RS R R R R S S S TSI ZTEIISSEISET=EITTESS === =z

v [
00S1 005
LIA N

"Q3INITHIONN ST dNOYD HIOV3

¥O4 QININVYXI SNYDNO 40 YIGWNN IHL :©

JLAD0OHINAT *NOTL13d30
JAON HINAT DIHILINISIN

N3y
NOT0D
LUNEN]
LUERD!

NONOC3C
NNN3A0Na

[Ag08] NOTISOH3
. HOVYWOL1S

.a:oac NI HIENNN zo_muJ\m:mm.h
:(wdd) 3500

INOJLVYNDISIA dNOYD

(92 AVQ 01 ¥Z AVO NOYJ Q31SAOYIIN SIVWINY)

Sivd 3T7VYW N1 SNOI1LvAY¥ISHO 71d40JSOHIIN 40 SIIN3IOIINI
(panuyuod) v 3GVL

{SILON
_::_Ju:»_am_ VISVYIdVL13N SNONVNDS
31n00vaNS ‘STLINIHY
3ISON
fwNIL3Y]) 3113S08/0704d
S3A3
{MOHHYW 3NOG| AHJOYLV
NONYILS
YNOINNVYYD WHIdS
VINYIJSOdAH
S3I0INAQIQ1d3
{WN113HLIdI SNOY3JININIS] NOTLIVHINIDAQ
S31S31

209S-un

JFQTNYWHOA HLIM AONLS ALIDIXOL NOILVIVHNT JINOHHOENS

Li-IH
BZL91-NH

- 88 -



Du Pont HLR 139-88

SHZ°0
\ve "2

[ A U
0zs°¢
€6€° 2
v 2
0£0° €

SISt

Zsv 70
9z9°'0

AGS9 0
€€9°0
Ltevy’ 0
E6v 0
0980

N3I3dS

AH3A023Y AVQ

(v1°0
9ve |

MN
G914
Lei
g9e’ |
€057 |

SONNT

U]

1Sv°0
(11> B4

sz
tez°z
6EV L
[4°1: 3}
11872

SAINGIA

SIHOIIM NYOHO ONV AQO8 TUNI4 TYWINV IVNAIAIAGNIT

ICIWVAN0S HLIM AONLES ALIDIXOL NOTLVIVHNT JINOHHIENS

¥ X1ON3ddV

Svv o
Lz’ 6

Ev9 - Ot
119°6
viz' L
lEV'8
Z9v 01

H3ALT

- 89 -

O3HTI3IM 1ON = MN

L
67182

L'ZLE
6 962
0° 052
1°8SZ
6°v6Z

AQo8
TYNId

TOULNOD

1

*A30 "01LS
NVIWN dNOY9

[:1:1:4:44
L6YSZY
vevsiv
E6vSZY
(41274 4

HIGWNN
TYNINY

: dNOY9

S1vH 31VN WOYd (swesb) SIHOI3IM NVOHO 31N10SEY ONY AGO8 1VYNIA

L1 JH
Z09S un
8ZL°91 #H



Du Pont HLR 139-88

-

20’0 0tt°0 6L0°0
(VY¥ a4 SE9°U Z6E° 1
otev -z 59,70 16 "1
€6L°2 t09°0 €SE" !
L£8°z SEL’v LLE )
toR°2 Z9S6°0 114 A
686 Z s o 06Z°1
S31S31L N331dS SONNT

szZi'o0
02072

€L0°2
ZEG 'L
tz'ez
LL6°\
S06° 1

SAINAIN

vEL'O
01401

Z16°6
01y 01
CTAREY)
vZL° 6
SL6°6

HIALT

1791
9°0ut

6°26¢
v 10E
[ 743
z €8z
8862

AGOB
AL E]

Ndd 00L -

|S8¢

*A3G "0Q1S
NV3IN dNOYUY

gosszy
90G6SZv
S0SSZy
€0SGZY
Z0SSZy

HIANNN
AYNINY

i dNOY9

SivH 3IVN WONHd4 (Swesf) SIHOI3IM NVOHO 31N10S8V aNV >Qon IYNLS

A¥3IA0DIH AVO O
SLHOI3IM NYOHO ONV AG08 TWNId IVAINY TVAAIAIONI

(panupjunn) v X1AN3IddV

JAINVNHOS HIIM AGNLS ALIDIXOL NOILY IVHNT JINOY¥HIBNS

L

‘ Z09S

8ZL' 91

H
W
™

- 90 -




Du Pont HLR 139-88

- 9] -

zie’'o vvr0 0 080°0 6ET°0 686° 1 6°L2 *A30 "4LS

BR: 2 L€£S°0 gzt 9ve 't [: T ) v ez NVY3IN dNOYI
189°¢2 Svsau GG 91971 8Le’'9 z'ove 91552y
IS1L°€E £ov° 0 64171 966 ° | 1€0° 0 S°09Z LI5Sy
L2’z LEST 0 voe-“ 1 t10°¢ [ ZA 0] v oLz LARTTA
Ziv'2 19570 9tE’ | Lee €01 24 €°91€ zZI1SSZY
0ia'e tes’ n 65171 898" { 164°9 5°692 60852V
S3ILS3IL N33 4S5 SONNT SAINGIN H3IAILT AQO8 HIGNON
' AYNTA TVYNINY

L]
Ndd D0S - A ¢ dNOY9

Givy IIYN WOHd (SweusB) SIHDIIM NYOHO 31N70S8Y AQNV AQ0Q VNI

AY3IA0DIH AVE 0

SIHOI3IM NVOHO OGNV AQO8 TYNId TYWINV TVNAIALANT P ]
(P8 o) ¥y X1AGNIdd¥ Z09S uW
aZL ‘9l #H

JAINVANO0S HILIM AGNLS ALTD X0} NOILVIVHN] JINOBHIENS



Du Pont HLR 139-88

vivy' o0
9y "2

€10z
628°2
Spe°2

S31S3l

S1HNI3IM NVYDHO ANV AQOH

ven o L60°0
v izt
0ze' o [ 51 U
v 0 Loe"t
gEGv ' n vzl
N33 1dS SONNT

SivHd ITIVW WOHd4 (SWEIB) SIHOT3IM NVIHO 31N70SAV ANV

AH3IAONIY AV O
IWNI4 TVNINY IVNOIAIONIT
(panuyjund) v x1QNIddY

Zv6°0 €G6° 1
09L°2 S00°8
9647 | vG0°9
819°¢ 096°6
108’2 z00' 0
SAINGIN H3AL

JAIWYWEO4 HLIM AQNLS ALIDIXOL NOTLIYIVHNI JINOUHIENS

S'EL

L ez
v zoZ
v ave
G°EEZ

AQOS8
TYNLS

Ndd 0054 -

1A

"A3Q "4ls
NYIN dNOY¥9D

[ 24114 4
tZSSZy
61SSZY

HIANON
TYWINY

P dNod9
AQ08 TVYNLY
L1 JH

209G HW
BZL 91 #H

- 92 -




Du Pont HLR 139-88

4 4: 11
GriG’

6€96°
Si16h°
2tG67
Srz0)°

5170

O

S31s

Lt0ov0o°0
Ltazz'o

vatz'o
ZeELz’o
8v6l "0
£€61°0
916Z2°0

N337dS

€£8€E0° 0
116v°0

MmN
86Svy ' 0
88Sv°0
£9€G°0
£605°0

SONNT

6v0lL "0
66vL°0

6v08°0
viSL 0
964S°0
099.°0
si1s8°0

SAINGIN

G3IHDI3IM LON = MN

vivZ 0
86LZ’¢t

9c0y '€
tLez' e
9588° ¢
0S0E°€E
9Lvs e

YIALD

T0YLINOD -

‘A3G "4lS
NYIW dNONY

86vSIY
L6VSZY
versev
E6VSLIY
L6pPSZY

YIONNN
AVHINY

I i dNOY9

G1vy 31VN WOHd (IuBjem Apoq 30 %) SLHDI3IM NVOHO ETSFR AEL

AY3A003H AVQ O
SLHOIIM NYIHO ONV AQ0G TYNITA TYWINY IVAAGIATAONT
(panui juan)

JCINVAHOS HLIM AGNLS ALIDIXOL NOLLVIVHNI JINOYHIENS

v X1QN3IddV

Ll OH
2095 HW
AZL"9l #H

- 93 -




Du Pont HLR 139-88

vl
6276

9620
1926G°
68498 °
L6H6"
sunn’

(4]
(1]

Al

SIS

6€€0°0
guviz'o

zZ19z2°0
r66tL "0
1622°0
va6i "0
(LT WA

N337dS

8zZv0°'0
Svav 'O

060S°0
68vv 0
AYA ]
ELIS'0
Liev’Q

SONNTY

1ZEO'O
€ZL9°0

8L0L°0
01v9°0
ZLL9’o
1869°0
9LE9D

SAINGI

5980°0
£I9E° L

iy8E "€
6ESP°E
€60y °'E
gizZ’¢e
POEE €

b} Y3IAL

Ndd 00 -

11

*A3Q "GILS
NV3IN dNOYHD

80s62Zp
90582y
S0SS2ZY
€0SGZY
Z08SZv

HIANNN
AVNINY

' dNoYY

Sivd 3TN WOoHd (3ybiom Apoq 40 %) SIHDI3IM NVOHO 3ATLVI3Y

A¥3IA0D3IY AVA O
SIHDTIM NYIHO ANV AQO8 TUNI4 AVYWNINY TVNATATAONIT
(Panuyuon) v X1ONIdDY

JAIWNVYWYOS HLIM AQNES ALIDIXOL NOI1VIVHNI JINOHHIBNS

'
2095
8zL 9l

IH
HW
H

- 94 -




Du Pont HLR 139-88

o

Z911

QLLL
LI

1]
t

1
9602’
CIvA L
9z9¢
16€1°

|
1]
1]
|

S31S3L

5610°0
ta61°0

692Z2°0
LLLyv° 0
98610
LERLO
190270

N33IdS

Sivyd ITYN WOHI

ANIAGIIY AVO O
(N4 TYWINY IVNOIAIAGNT
(Ppanuyg jun)

S1HO1IM NYIHO ONVY AOOE

Vv X [QN3Idd¥

L6200 LEEO'O
(241 2N 1912°0
808y "0 8249°0
azsv ' 0 605470
zzav ' 0 LERL'O
19iv°0 661L°0
10ev’ 0 1€69°0
SONNT SAINGIN

JAIWVAHOS HITM AQNIS ALIDEXOL NOT1VIVHNT D INOYHIENS

182€°0
S90Z €

seta’Z
6260°¢€
62Z0°¢
[ 4:74: I
0zZ9Z°'€

H3IALT

Wdd 006 - A

(yubyam Apog 30 %) SIHOIIM NVOYO w>u»(4mz |

- 95 -

*A30 COLS
NYIW dNOH9

BIGSZY
L1852y
[ 453144
Z1S62Zv
60552V

HIBWNN
TYNINY

t dNOY9

Ly IH
. 2095 uw
8ZL'91 #H




Du Pont HLR 139-88

.

vELOD
Grin i

Qv 660
68C1L "1
66H0 "\

SIS

1020°0
z2181°0

1861°0
gi161°0
ove6L 0

N3IIdS

8si0°0
0ZES' O

66v5°0
Z9ZS6°0
6615°0

SONNT

8962 °0
106171

vi68°0
L08BY " |
120z "\

SAINAIA

guLi1s'0
6Siv°E

1166°2
L600° v
[\ T%4 2~

CELY &)

Ndd 00S{ - 1IA

*A3Q "4LS
NV3IN 4N0Y9

[ X A3 T4 4
12562y
61S5Cy

H3IBNNN
TVIRINY

i dNOoYD

S1vd 3TVW WOM4 (3yBiam Apogq jo %) SIHOI3IM NVYDHO 3ALLVI3Y

A¥3IN0IIY AVA 'O
SIHDIIM NVOIH0 OGNV ANDA TUYNT S IVNINY IVYAAIAIONT

{(pPANUL 0D

. JOINVABOS 111 TM AGRLS ALLDIXOL NOILYIVHNT D INOHHIONS

v X1ON3ddV

21 OH
209G YW
82191 #H

- 96 -




Du Pont HLR 139-88

v2Z'0 6£1°0 v2Z°0 v60°'0 Lzv\ 6741 *A30 1S

6862 IWA] 9691 0Zs°2 L0E €L 8°29¢ NYIN dNOYH9
00Z € EES 91\ 52972 S6€ €1l 2°19¢€ 96pSZY
6Z9°2 180 510°2 Z18°¢ Zvi vt L 68€ GEPSZY
AR0"€ SELD 669" 1 £AE"Z vze vl 0°£9€ zevszy
SE6°Z 909°0 00v -t 865°2 90 L1 z°2ve 06vSZY
S60°€ 508°0 ze9° 1 £6v 2 6Z1 €t 11> 60vSZY
$31531 N331dS SONNT SAINGIN Y3IAIN AQ08 YIANNN
. IUNE4 IYWINY

T08INOD - 1 1 dnoyo

Gilvy 3TVW WOud (sweJub) SIHOI3M NVOHO JLNT10SEY GNY AQO8 VNI d

AHIAODIIY AvVa vl

SIHO13IM NVIHO ANV ACO8 TVNIJ TVYNINY IVNAIAIGNT . Lt OH
(penuiuod) ¥y X1aN3IddV¥ Z09S HW
BZL 9L #H

JOINVNHOd HL1IM AGNLS ALIDIXO0L NOJLVIVHNT JINOYHOENS

- 97 -




Du Pont HLR 139-88

191 °0
[ [3rd

|60 °
il
oz~
€46’
PHE

NN

SISt

82170 ZoL'0
76970 A6G 71
0nze n €99° 1
G890 10971
0€9° 0 tev i
#it9'0 st
HED D 6zt
N33 1dS SONNT

L80°0
LSz

vZ9°Z
66572
6Lv°2
6t 2
1£65°2

SAINOIN

LLe’
SROEL

' FA- RN )
L¥E" T
vzs 'zt
S8l v
cEve vl

FELY &)

Z°9
9 A9E

£°0LE
€°19¢
6°Z9¢t
T vLE
S vIE

AQO9
TYNIA

Ndd 001 -

1

A3Q "d4iLS
NVIN dNOHY)

L0SSZY
[ 413374 4
10652y
00SSsZy
66vrSZY

HIANNN
TYNINY

¢ dNOYD

C1vH 3TVN WOY4 (Sswesf) S1HOI3M NVOHO 31N10SaV ANV AQ08 TYNI4

A¥3IA0IIY AVA P

SIHDI3IM NVYHOHO ANV AQ0H

JAIWVNHOS HLIM AGRLS ALLIYOL NOTLIVIVHNI J INOYHDBNS

TYNT4 TIVWINY IVNATAIAGN]
(panutjoon) v XTAON3IddV

L1 OH
Z09S N
RZL 9L #H

- 98 -




Du Pont HLR 139-88

- 99 -

t A XA 661 °0 €£G61°0 e’ 0 909° ¢ A *A3Q "4iS

£LH0° 8 Z6L0 1097 vt9 'L ove'zi L 9st NY3IN dNOYHY
viv' € £L0°1 9z8°1 S16°Z 98 °wi 9 60V 91S852Z¢
Gt FE6 0 9L9° 1 €167 (1] A Z°19¢t S1685ZY
1137 Ard L9970 9EYy 1 SEE " Z Z6L° L1 N 44> cL1862Zy
S04 ¢ Zea o 90s | Ivs°2 G66° 014 1'22€ 11862y
AN U > [ ASE ANt 1997 | [4:1: B4 9L0°v1 6°SvE 015952
SA1S3lL N33 s SONNN SAINGIN PELY AQOQ HIAWNN
. AL E] YW INY

.
Wdd 00S - A i dNOY9

' Livd 31VA WOH4 (SwelsB) SLIHOI13M NYOHO 3101058V ONV AQ08 VNI

AMIAQ)IY AVA P

GLHOI3IM NVONO ONV AQOA 1WNTJ TYWINV IVAGLIATONT . . ‘1 OH
{(pAanuyun )y X TUN 1ddY 2095 uwW
8ZL 91 #H

JOINVNHEOA HITM AGNLS ALTDIXOL NOILVIVHNT JINOBHIENS




Du Pont HLR 139-88

- 100 -

a3IH913IM JON = MN

FAWAN|] H89 v60°0 892°0 966" | 0"zt ‘A3Q "AlS

EEDE 2L 1zZe°t vz’ ¢ L6t 9 '0IFf NVIN dN0Y9
MN 7 98y | AR AR 08Z°2Z\ [1 3 : 1 8ZSSZY
11672 0 |8z "\ 188°2 L10°04 9°Z62 LZGSTY
8L7°€ 0 L8y 00S'E 80L" V1 6°GIE GZGSZY
G067 neL’u vZv' i ggE "€ Sy €l LSt ZZSSTy
L FE T YEERG S SONN SAINGIN HIALD AGO8 HIAWNN
IYNIS | IYWINY

Wdd 00S1 - TIA i dNOH9

CIVH 3 1VH WOH4 (Sweifi) SLHDI3M NYOYO JLNI0SABY ONY AC08 VNI

AHIAOIIH AVQ b

SLHOT3IM NVOHO GNY AGOA 1UNTS TVWINY IVAGIATONT Ly OH

(panuyyund) ¥ XIQNIddV : Z09S HN

8zL'91 #H

JAINVNHOS H M AODLS AT IXOL NOT1VIVHNT D INOWHIBNS




Du Pont HLR 139-88

Z2980° N
GAZH'0

S/ 0
GgeELH N
(NGHTN
LLGH 0
na/u’ o

SN

LYED' O 96£0°0
vS6L°0 659v°0
syl 0 Lteay "o
G€ZZ°0 1¢18°0
GZ0Z' 0 6GS5v 0
124170 160v°0
98zZ "0 GE9Y 'O
EEREMN SONNT

LSv0°0
1969°0

6viL’0
9vv9°0
G969°0
€9SL°0
080¢°0

SAINGIN

0S0E°0
SE99°'E

6Lp9°E
6829°€
LEBD V¥
6L2C°€
g8zL "€

- ELY A

T0ULINOQD -

1

‘A3@ "aLS
NY3N dNOH9

96¥SZY
Sersev
Z6vSey
o6vSZy
68vSZy

HIGWNN
TYWINY

¢ dNoYD

Sivd 31YW WONd (1uBiaw Apoa 30 %) SIHDIIM NVOUHO IATLVIIY

ANM3IAOYIY AVA I

SIHDTIM NVINO ONY AR IYNI
(panuL o vy g

JAIWVAEOS HIIM AQDLS AT X0

4 WWWINY TVAAQLIATAONIT
X 1ON3dd¥

NOTIVIVHNT JINOYHIENS

Ly IH
Z09S uW
8ZL°91 MM

101 -



Du Pont HLR 139-88

Lito )
fHOH O

99 H 1)
ATt
L6571
7ZL62 0
HAGY O

SALN

vef0°0
ALAL’

14: 124
LI
9L’
76591 °
vOLL"0

L20Cc0 2

N331dS

[ 474
SEEP’

1142
tEvYy
feuy
aeov° 0
L19v 0

200 SO0

SHONNT

9820°0
0£EA9°0

980L°0
£680L°0
1€689°0
Z6£9°0
8649°0

SAINGI

EVEE'D
ZLYS'E

ZEIL'E
viiv'E
LISV 'E
806L°€
PEYG'E

] H3IALT

Wdd 00V - 111

"A3Q "ALS
NVIN dNOHD

L0SSZY
vossZy
108S2ZY
00sszZy
66vSZY

HIGWNN
TYWNINY

P dNoY¥9

SIVH JITIVA WOH4 (1uB1am Apoq 30 X) SLIHOIIM NVOHO 3ATLVI3Y

AMIANO)IIH AVO P
SIMOIIM NVOMO OGNV AQOA TYNIJ TVWRINY IVNAIAIONI

(panicyun )

FJOIWVAHOD LI IM AGNIS ALTIIXOL NOTLVIVHNT DINO¥HIENS

v XI1ON3ddV¥Y

Ll OH
209G HW
|ZL°'9l #H

- 102 -



Du Pont HLR 139-88

zZ9t)
194GH’

I8VH
pZan’
N
LS6Y°
0

1008

(WA

0
]

1)
(1]

SIS

69€0°
A6Lz’

0zaz”’
£862°
SEBL T
Z961°
I6R1°0

ocooOoo OO0

N33WdS

2020°0
o6vv 0

gasvr 0
ovoy 0
99iv°0
9.9v°'0
EISY'0

SONNT

8v90°0
£0ve 0

L2’ o
L569°0
7 XA ]
688L°0
(0]:24: )

SAINGIN

L8Lz’'o
1L69°E

BLE9’E
96vv '€
60Zy €
SEIV'E
v690° VY

¥3ALT

WNdd 00S -

A

‘A3Q "4is
NYIN dNOYH9D

915852y
Q18620
€168y
11892v
oLssey

HIGWNN
TYNINY

¢ dNOH9

S1vy ITVN WOoud (1uByam Apoq 30 %) SIHDIIM NYOHO ELYPS AFL]

AMIAUIIN AVA P
IvN14 IVANINV IVNAIATIONI
(panuy ey

S1HD13IM NVIIHO ONY AQUH

IGINVWHOS HILIM AGNES A11D1X0L NOTLVIVHNI 2 INQUHIENS

v X10ON3ddV

L
209§
8z "9

N
HN
)

- 103 -



Du Pont HLR 139-88

Q3IHDIIM LON = MN

L64G0 0 921Z°0 EVIO O 6S50°0 896€°0 “A3Q "alS
A HG N (1138 1 X ] €LSv°0 Svv0° | £E6v8 € NV3IN dNOY9

MN 916970 €L90°0 1010° ¢ 9198°¢ B8ZSsSevy

69660 6Z212°0 Zovv ' 0 1986°0 [s].4 4 2> IRA 114

LLE0° L z9¢€Z°0 Loy 0 6201°1 Z90L°€E 62562V

ZOZGTD Ziez'0 1iS¥°0 ZELO" ) GS8E ¥ I XA 14 4

S3A1S11 N331dS SONNT SAINGIN CELY ] HIGNNN

. TYNINY
ndd 00S1 - 1IA ' dNOYD

. SLvHd ITVW WOHI (3B1am Apoq JO X) SLHDIIM NVOHO 3ATLYIIH

AMINO 1IN AVA v

SIHOI3IM NVIOHO ONV AUOH IYNTd TVWNINY TVNQIATAON] . LL oM
(panugiun ) ¥y X 1ON3IddY : 2095 uwW
BZL'91 MM

FOINYNYO4 HETM AGNLS AT IXOL NOTLYTVHNT JINOYHIANS

- 104 -



Du Pont HLR 139-88

:5318v4 JIN3QIINI NI OIINNOD 1ON NVOHO {NOILVNIWYX3 DIJOJISONIIN ¥0d

3INON

IN3IJI44NSNT 343M SINSSIL ONIMOTI0S 3HL 40 SNOI1I3S

INON  :NOILYNINYX3 D1d0ISOHIIN HOJ IN3S3IYd LON 3Y3M S3INSSILL ONIMOT1T04 3HL 4O SNOILDI3IS

1§378vL 3IIONIGIINI NI QILNNOI LON NYOHO ‘30VYW LON S3ISONOYIQ JIIJOISOUDIW tQazaloLny

INON

A13¥3IAIS 3¥3IM SINSSIL ONIMOTT04 3FHL

INON  NOILYNINYX3I DIJOISOUIIN 30N12348d LON Gla SISA0LNVY 40 334930 103ZAT0LNY IYIM SINSSIL ONIMOTI04 3HL

VvIHOVHL ‘GIOHAHL ‘SAWAHL °‘S31531

‘HIVYWOLS ‘WNNY3LS ‘NIITNdS 'WNLI3Y *SYIUIN

¥d ‘3ISON ‘3ICON HAWAT DIHILNISIN *WONNF3C ‘WN3TT “1dvaH ‘S3A3 *SNIVYH40S3

*S30INAQIAQIdI °WNAN3AONA 'NOI0D “WNI3ID ‘NIVHE °‘STVNINAY  ATIVIIMOISOUIIN 27GYNEVYNIYNN 3HIM SINSSITL 9NIMO1104 3IHL

Q1IN {WNI13HLIdI TYNOILISNVHL) VISVIdUIdAH -
GHIW "DINOHHD °‘SILILSAD -

I4ILINW 1INDIVD -

AVWINIAN ‘DINOHHD/3ILNIVANS °‘VINOWNING -
IYWININ “DINO¥HI/3LNDVENS *SIL1ILVAIH -

avIW ‘JINOHNHD ‘SI1113Ad -

IVYH3IA3S
*ILIHM ‘(HILINVIG NT WW 9 >) *SNAINIIVD -
ILYHIAON “WIIHL -

QS 'Hiv3I0 40 JCON 8Z $1S31 NO SAVQ

. 1081N0D 3500 1 :dNoYH9, Lvy 3TVN

VivQ ADOTOHLYd TYWINV IVNOAIAIAGNT
8 XION3dd¥Y

JAINYWHOS HLIM AGNLS ALIDIXOL NOTLVIVHNI D INOHHIENS

¥3oav4g

ABVYNI YN
SONNT
HIAIN

SAINGIN

ISNOILVA¥ISE0 J1d0OSOUDIN

y3aaave

AYVYNIYN

1SNOILVANISE0 SSOHD

60vSLYy

4 IVNINY

Z09S-HN
LI-JH
8ZL91-NH

- 105 -




Du Pont HLR 139-88

INON
1§379ve FINIQIONI NI GILNNOD LON NVOHO *NOILYNIWYX3 D140ISOHIIW HOS INIIDI44NSNI 3¥3Im SINSSIL ONIMOTIT04 3IHL 40 SNOILI3S

INON  NOTLVYNIWYX3 DI1d0ISOYDIN ¥Od INISIYd LON 3IH3IM S3NSSIL ONIMOT104 3HL JO SNOILI3S

ANON
:16378vL 3IONIOIINI N1 O3ILNNOD LON NVOHO ‘3IAVN LON S3ISONIVIAD YI40JSOYIIN fAIZANOLNY ATIHIAIS IYIM SINSSIL ONIMOTI04 3HL

INON  *NOILYNINYXI D140ISOHIIW 3IANTI3IHd 1ON QIC SISAT0LNY 40 338930 $QIZAT0LNY FW3IM SINSSIL INIMOTIT04 IHL

H30GV1E8 AHVNIHN °‘VIHOVEL ‘OIOHAHL ‘SNWAHL “S31S3L "HIVNOLS ‘WANHILS
‘N34S ‘WNLO3Y 'SYIHINYD ‘3ISON ‘IAON HAWAT DIHILNISIN “SONNT "SAINOIN TWONNCICT "WN3ITT “18V3IH *S3AT *SNOVYHJIOS3
‘SIQINACIGIEI ‘WANICONG ‘NOTOD "WNDIID “NIVYE 'STVYNIYAY  ATTIVIIL0ISOHIIN IIGVNHYNIENN JHIM SINSSIL IONIMOTIN04 IHL

IYWINIW ‘DINOWHI/ILNIVENS “SILILVAIH - L ELY
$SNOILYAHISEO0 J14OISOHIIN

03123130 SITLITYNHONEY ON
ISNOILVANISE0 SSOUD

as ‘HLv3Aa 40 JIQO0W 9Z 1S31 NO SAvVQ 06vSZt *# TVNINV

0HINOD 3500 1 :dNoH9 ivd ITYW
’ 209S-UN
VivV3 ADOT0HLIVYd TYWINVY IVAGIALIONI L1-DH
(peNnuU) u0d) 8 XION3IddY BZL9I|-NH

. JATWVANEOS HLIM AQNLS ALIDIXO0L NOTLVIVHNI D INGHHOENS

106 -




Du Pont HLR 139-88

INON

1$37G9VL IINIAIINI NI QILNNOD LON NVDHO tNOILVNIWYX3 D1d0OJISOHIIN HOJ INFIDI4JNSNE 3H3M SINSSIL ONIMOTI0Y 3HL 40 SNOI11D3S

INON  NOILYNIWYXI D1d0ISOHIIW HO4 IN3SIHd LON 3¥3IM SINSSIL ONIMOII04 3FHL 40 SNOI4LD3S

IANON

1§378¥L IINIOIONI NI G3INNOD LON NVYOHO *30VN LON SISONDIVIOQ II40ISOHIIN $@3IZAT0LNY ATIYIAIS JHIM SINSSTL ONIMOTT104 3HL

INON  INOLLYNIWVX3 J1d40JSOHIIN 3GNT1D3Hd 1ON 41Q SISAT0LAY 340 33¥D3IA 1Q3IZAN0LNV 3¥IM S3INSSIL ONIMOTI04 IHL
Y300V ABYNINN ‘vIHIVHL ‘GIOHAHL °‘SNNAHL ‘31531 ‘HIVWOLS ‘WANY3ILS

*N337dS ‘WNLD3Y ‘SY3IUINVD *3ISON *3QON HdWAT JIHILNISIN 'SONNT °*SAINGILN “WONACIC *WN31T “1¥v3H °S3A3 "SNOVYHJOS3
*SIAINAGIOId3 *WNAN3GONG °‘NOT0D "WND3J ‘NIVHE ‘SIVYNINAY  ATIVIIAOISONIIN 78VHUVYNINNN JHIM SIANSSITL ONIMOI04 IHL

31YH3IAOW °I¥I04 "SISOHIIN -

AYWININ “DINOYHI/31NIVANS ‘SILILAVLIH - ¥3AI
SNOTLYAHISEA0 DI140JSOUIIN

311S NOIS3HAY
Hiv3IN3E °‘MO113A ‘NOILVH0T0JSI1A

3807 1HOIY
‘WOVHHAYIQ 0L Q3HOVLLY 'NOIS3IHQY
LHOINS *vH3Lv1Ig ' VIHYHOAHDYAOWOUHD

HIALTD
HYINJI01H3id
$SNOILVAY3ISEO SSOYD

as ‘Hiv3Ia 40 3G0W Zi  1S31 NO SAVQ 16PSZP 4 IVNINY

N0H¥LNOD :3S0Q I $d4NOY9 ivy 31vW
. Z09S-4W
¥ivYQ A90T0HiVd TVWINV TVYNAIAION] . L1-JH
(panuyjuod) @ X1AaNIddY BZL9t-NH

JAINVNE0S HLIM AGNLS ALIDIXOL NOTLVIVHNI J INOHHIENS

- 107 -




Du Pont HLR 139.88

INON

1§378Y1 FINIAIONI NI QILNNOD LON NYOHO *NOTLVNIWYXI J31402SOYIIN H04 INIIDITASNSNI I¥IM SINSSIL ONIMOTI04 3HL 40 SNOILDI3S

INOTLYNIWYXI J1d0ISOHDIIW HO4 LN3ISIHd LON 3IHIM S3NSSIL YNIMOTVI03 3IHL 30 SNOL1D3IS
INON
LON S3ISONOVIQ 21400SOHIIW :Q3IZATOLNY ATIHIAIS IYIM SINSSIL ONIMOTTI04 IHL

3INON

1$379¥4 IINIFQIINT NI QILNNOD LON NVOHO '30VN
INOTLYNINYX3 J1402SOHIIW 30N1D38d LON QIQ S1SAT0LNY 40 334930 $G3ZAT0LNY J¥IM SINSSTL ONIMOIT0F IHL

MI0AV1E AHVYNIHNN ‘V3HOVHL ‘GIOMAHL °‘SNWAHL 'S31S3L ‘HOVNOLS ‘WNANHILS

‘N337dS "WN1J3H ‘SYIYINVA ‘ISON °IQON HAWAT IIYILNISIN *SONNT ‘HIALIT “SAINOIN “WANNCIAC “WN3TI *1HV3IH ‘'S3A3 "SNIVHAO0S3
*SIAINAGLIAICII °WANIQONA *NOTOD "WNI3D "NIVHE ‘STVNIHAY TATIVIIG0ISOUDIW ITAVIHYWIUNN I¥IM SINSSIL ONIMONTI04 JHL

INON

INON  SNOILVAY3ISHO JI40ISOHIIN

Q3123130 SITLITVNHONEGY ON

- ISNOILYAHISEO SSOUO
“ @s :Hiv3ag 40 300W 9Z iS3i NO SAVQ Z6vSZy P4 TYNINY
' T0HLNOD 35040 1 dNOoY9 lvd 3ITVW
Z095-HN
viva A90T0HIYd TYNINY IYNAIAION] LI=-OH
8ZL91 -NH

(PBNU| JU0d) g XI1ANIddY

JOINYWHEO4 HLIIM AGNLS ALIDIXOL NOTLYIVHNI DINOHHIENS

- 108 -




Du Pont HLR 139-88

INON

:§37GYL JINIQIINT NI QILNNOD LON NVOHO {NOTLYNIWYX3 D1d02SOHIIN HOJ INIIDIJINSNI JyY3M SINSSTL ONIMOTTI04 3HL 40 SNOI1D3S

3INON  :NOILYNIWYX3 D1d0JSOHMIIN HOd IN3S3IY¥d LON JH3IM SINSSIL ONIMOTT103 3HL J0 SNOILD3IS
INON
1537gvl IINIGIINI NI O3INNOD LON NVOUO *30YW LON SISONOVIO J1d40ISOHI 1IN tQ3ZAI0LNY ATIBIAIS IYIM SIANSSIL ONIMOTII04 3IHL

3INON  NOILYNIWYX3 DI40JSOHIIW 3aN1J3dd 10N QIQ SI1SAT0LAY 40 3IIHD30 +@3ZAT01NY 3HIM SINSSTIL ONIMOTTI04 3HL

H3IAAY18 AYYNIHN ‘VIHIVHL ‘QTOHAHL °SNWAHL *$31S31 "HOVWOLS °‘WNNY3LS

*NI3IIES ‘WNLD3Y 'SYIHUINVA ‘3ISON '3IAON HIWAT JI8ILNISIN *SONNT ‘SAINGIN “RONNCIC *WN3I ‘1H¥V3IH ‘S3IAI SNIVHIO0S3I
*S3AINAQIAId3 ‘WNN3AONG ‘NOI0D “WND3J ‘NIVHE 'STYNINAY  (AIIYIIL0ISOUIIN J18VIHVNIENN Jd3M SINSSIL INIMOTI0I 3IHL

IVWINIWN *DINOHHD/ILNIOVENS 'STLILVAIH - ¥y3IALD
1SNOILYAYISE0 J140ISOUDIN

Q3423130 SITLITVNHONBY ON
{SNOILVYAHISBO SSOYUD

as  ‘HivIg 40 300N Zi 31531 NO SAvVQ £6VSIY  ‘# TTYRWINY

JOULINOD :350Q 1 aNOH9 ivd YN
Z095-UN
¥YiVQ AD010H1Vd TVAINY TYNAIAIONI . L1-JH
(Penuyuod) g XIAN3ddY ! BZLIL-NH

JOIWVNYO4 HLIIM AQNLS ALIDIXOL NOILVIVHNI D INOHHIBNS

- 109 -




Du Pont HLR 139-88

INON

:$3718¥L IINIAIONTI NI GILNNOD LON NVOYO *NOILVNIWVYX3 DIdOISOHIIN ¥Od INIFIDIJINSNI IHIM SINSSIL ONIMOTTI04 3IHL 40 SNOILI3S

INON

INOILVNINYXI J1dOJSOYIIN ¥O4 IN3IS3IYUd LON 3¥3IM SINSSIL ONIMOTTI04 3IHL J0 SNOILIIS

3INON

1§37@YL IINIGIONI NI G3LNNOD LON NVOHO °*3IQVN LON SISONOVIA D1dJOISOHIIW QIZATOLNY AT3HIAIS JUIM S3INSSIL ONIMOTN0J 3IHL

3NON

INOTLYNINYX3 J1d40DSOHIIN 3QNI1I3¥d LON AlA SISATOLNY JO 3IIYDIA *GIZAN0LNV IHIM SINSSIL ONIMOTIT04 3HL

HIAAYB8 AYVYNIYN °VIHIVHL “QIO¥AHL
"SANAHL "S31S$31 'HOVWOLS ‘WNNHILS °"N3I31dS "WNLI3Y “SYIHINVD ‘3ISON 'IAON HAWAT DIIHILINISIN ‘SAINGIN “WANNCIF "wWN3TI

‘1YYIH "SNOVHEOSI ‘WANIAONG °*NOTOD "WND3D "Nivia °SIVNIHAY

TYNINIW "D INOYHI/ILNIVENS ‘VINOWNING
IYNININ "D INOWHI/3LNIVENS ‘SILILVdIH
[¥YNILIY] 3113508/01704

YHOINNVHD WH3dS

t

TATIVIIMOISOUD IN I TIOVHUYNIBNN IHIM SINSSIL INIMOTII04 3HL

SONNT

H3IALD

S3AI

S3ICGINAQIG1d3
ISNOILYANISO0 J1d40JSOHIIN

Q3123130 SITLITVNHONBY ON

QS *Hiv3a J0 3Q0N i $1S31 NO SAVQ

+
TOY¥LINGD 3500 1 ‘dnoyD ivyd 3ITVW

ViVQ A90T0HiIVd TVYWINV TVNQIALONT
(Panuyjuol) @ XIANIddY

JAIWVANO4 HLIIM AONLS ALIDIXOL NOILYIVHNI JINOH¥HOEGNS

SNOJ1VAN3SE0 SSO¥9
.

PeYSZY & TYNINY

2095-HW
Li-DH
B8ZL91-NH

- 110 -




Du Pont HLR 139-88

3ANON
t§378vL 3INSAIINT NI GILNNOD LON NVOHO ‘NOTLVNIWYXI 31d0ISOYI IW HO4 LIN3IDI4INSNI I¥IM S3INSSIL ONIMOT104 3HL 30 SNOILI3IS

INON  :NOTLIVNIWYX3 DIdOJISOUIIN HO4 LIN3IS3IYd 10N 383M SINSSIL ONIMOIN04 3HL H0 SNOJ1D3S

INON
16376YL IINIAIINT NI GILNNOD LON NVDHO *30VW 1ON SISONDVIA JIIJOISOUIIN 'A3ZAT0LNY AT3¥3AIS JHIM SINSSIL ONIMOTITI04 3HL

INON  NOILYNINVX3I D1d0JISONDIN 30n1I3dd LON Old SISAT0LNY 40 33¥93@ ‘A3IZAT0LINY J¥IM S3INSSIL ONIMOTI04 3HL

H30aY18 ANYNINN ‘Y3IHIVHL ‘OGIOHAHL ‘SANAHL ‘HOVNOLS °‘WNN¥3LS

'N23TdS ‘WNLI3IY ‘SYIUINVA 'ISON 'IGON HIWAT JIHIANISIN ‘SONNT “HIAIT 'SAINCGIN *WANNEIC "WN3TT ‘LHY3IH ‘S3A3 ‘SNIVHJIOS3I
*SIAINACIAIEI ‘WANIGONG ‘NOT0D ‘WND3ID °‘Nivue *SIYNIHAY  ATIVIIJOISOHIIN FTAVHHYNIUNA JUIM SINSSIL ONIMOIN04 3IHL

IVWINIW ' [WNIT13HLIAT SNOYIFININIS) NOILYHINIDIQ - $31S31
tSNOILVYAHISE0 DId0ISOUIIN

03123130 S3I11vWHONEY ON
iSNOT1YAY3ISAO0 SSOH9

as ‘Hiv3a 30 300W 9Z 11531 NO SAvVa GEPSZY '# TYNINV
' N04ANOD 13500 1 :d4NOY9 1vd 3ve
. 209G-HN
Y1VQ AD00HLIVd IVNINVY IVYNOIAIONI LV~-DH
(pPenuyijuod) g X1AN3IddV BZL9L -NH

. JOINVNNOS HLIM AQNLS ALIDIXOL NOTLVIVHNI J INOY¥HI 8BNS

- 111 -




Du Pont HLR 139-88

INON
:§379vL 3IONIGIINI NI GILNNOD LON NVOHO !NOILYNINYX3 DId4OJSOUIIW HOd4 AINIIII44INSNI 3¥aM SINSSIL DNIMOTNI04 3HL 40 SNOI1423S

H300V1O AHYNIGN NOJLVNINVX3 JId40JSOUIIW HO4 IN3S3Hd LON 3¥3M S3INSSIL ONIMOTTO4 3HL 40 SNO11LD3S

INON
1$378vL IONIAIINI NI U3ILINNOD LON NVIHO *3aYW LON SISONIYIA D140ISOUIIN *Q3ZAT0LNY AT3H3IAIS JH3M SINSSIL ONIMOII04 3IHL

INON  INOILVYNIWYX3 D1d402S0dI 1w 30N1I3Hd LON aIa SI1SAI01INY JO 33¥D3A 1Q3ZAT0LNY IHIM S3NSSIL DONIMOTI04 3HL

YIHOVHL ‘OIO0HAHL “SAWAHL ‘S31S31

‘HIYWOLS ‘WNNB3LS °‘N3ITdS "WNID3IY "SVYIHINVJ ‘3IQON HAWAT JIHILNISIN "SONNT ‘WANACIF ‘WN3TT " LHVIH ‘*S3IAT *SNDVHLOS3I
*S3IQINAGIQICdI "WNN3OONG ‘'NOT0D ‘W23 ‘NIvye *SIYNIHAY  SAVIVIIDOISOHIIW ITAVIHVAIYNN FHIM S3ANSS 1L ONIMONT0d 3HL

IYWINIW ' [WNIT13HLIE3) VISYIdVYIIN SNOWVNDS -

JYNININ ‘31novans ‘STLINIHY - 3ISON
AVAINIW ‘DINOHHD/31NIVaNS °‘SI1LI1VdIH - H3IAIT
31VHIAON °SISOUHIINOYOAH - SAINGIN

:SNOILVAYISE0 I1d0ISOUIIN

S1AT3d TVYN3IY
ISNOILVYAY3ISA0 SSO¥9

JLVH3I00N ‘1437 ‘NOILVIVIIO

0S Hiv3IAQ 40 3JO0N 9Z ‘1S31 NO SAVO 96vSZy 4 TYNINY

IOYINOD $3S0Q 1 :d4N0Y9 ivd 3TVN
209S-UN
ViVQ AD0TOHLIVd TYWINY TVNAIAIGN] . LI-IDH
(penuyyuod) g XIQN3IddV BZL91-NH

IATINVNY0S HLIM AGNLIS ALIDIXOL NOTLVIVHNI JINOYHIENS

- 112 -

N




Du Pont HLR 139-88

INON
1§37dv4 3IINIGIINI N1 G3ILNNOD 10N NVOHO *NOITLVYNIWVXI J140JSOYDIW 804 INIIDI4INSNI 3¥3IM SINSSIL ONIMOTT104 IHL 40 SNOI1D3S

INON  :NOJLYNINVYXI DIJOISOHDIIW ¥O3 INISIHd LON 343M SINSSIL ONIMOTTI04 3HL 40 SNOILI3S

INON
:§37avl 3IINIGIONI NI Q3ILNNOD LON NVOHO °3AYW LON S3ISONIVIQ 1140ISONI IN $G3ZATOLAY ATIBIAIS JYIM SINSSIL ONIMOTTOL 3HL
INON  :NOILVYNIWYX3I JId0JSOHIIW 3aN71D3Hd LON G1a SISATOLAY 40 334930 $Q3ZA01NY 3¥3IM SINSSIL INIMOTII0Ld 3HL
H3GAV18 ABYNIHN ‘VIHOVHL ‘OQIOHAHL ‘SONWAHL *§31S31 "HIVNOLS ‘WNNHILS
*NIIVAS ‘WNLI3H SYIYOINVA “ISON "3I0ON HIWAT JTHILINISIN ‘SONNT *SAINGIN ‘WANNCIC ‘WN3TT “LHY3IH “S3A3 ' SNOVYHAOS3I
*$3QINAQIQId3 'WNN3QONG °‘NOT0D 'WNI3D "NIvVHE "STVNIHAY TATIVIIA0ISOUI IN T TIBVIHYNIUNN 3u3M SINSSIL ONIMOTT04 3IHL
IVWININ ‘DINOYHD/3ANIVENS °‘SILILVHIH - y3IAILT
ISNOILYAHISEO DI40ISOHIIN

Q3123130 SITLITVNHONEY ON
’ $SNOILYAEISEO SSOYUY

¢ QS *Hiv3Ia 40 3IQ0W 21 31S31 NO SAvQ L6YSZY @ TYNINY
' 70¥1NOD 3504 1 :dNOYY ivd I3TVN
Z09S-HN
VivO ADOTOHLIVd TVWINY 1VNOIAIONI] LI-JH
(Panujuod) @ XI1GN3IddY ' QZL9L-NH

JOINYNHOD HLIM AQGNLS ALIDIXOL NOILVIVHNI JINOYHIANS

- 113 -




Du Pont HLR 139.88

INON

1$379Y4 3INIGIINT NI GILNNOD LON NYDHO !NOTLVNIWYX3 3140JDSOUDIW HOJ LINIIDIIJINSNI 3H3IM S3INSSIL DNIMOVI04 3IHL 40 SNOILD3S

INOTLVNINYXI D1d0ISOH¥DIN HO4 LIN3ISIHd LON JH3IM S3INSSIL INIMOTTI04 3HL 40 SNOILI3IS

IANON
$Q3IZA0LNY ATIYIAIS J¥IM SIANSSIL ONIMOTITOd FHL

IANON

:5378Y4 FINIQIINI NI O3INNCD 1ON NVYODHO ‘3aviN LON SISONIVIAQ I1d0ISOUIIN

3NON  NOILYNINVXI D1d0JSOHIIW 30N1I3Hd LON 410 SISAI0LAV 40 33493a0 $G3Z2A701NY IHIM SANSSTL INIMOTINGS 3HL
30OV AYVYNIHN °VIHOVHL ‘QIOBAHL °‘SNWAHL °S$31S3L ‘HOYIWOLS ‘WNNHILS
‘*NI3T4S "WNLD3IY ‘SYIYINVE 'ISON “IAON HIWAT DIHILINISIN ‘SONNT ‘SAINGIN ‘WOANNCIC “WN3TVT “LHVIH ‘$SIAT SNDVHIOSI

*S3QINAGICQIdI ‘WNN3AONG °‘NOT0D ‘WNI3D *NIVHE ‘SIVYNIHMAY ATIVIIHOISOHIIN 3T8VIHYHIUNN I¥3IM SINSSIL ONIMOTT04 3IHL

IYWININ *DINOMKI/ILNIVENS ‘SILILVAIH - HIAILD
1SNOILVAHISEO0 JI1d0ISOUIIN

03123130 S3IILITYNHONBY ON
ISNOILVAYISE0 SSOHYD

as  *Hiv3IQ 40 300N Zi 115341 NO SAva 86PSZY :# VYWINY

TO¥LINOD 3S04 1 1d4N0YD ivd 3TVR
Z09G-uW
' L1-0H

ViVQ AD0TOHLVd TVWINY TVAGIATANI

(panujjuol) @ X1aN3ddV B8ZLIL-NH

JOIWVAHOS H1IM AONLS ALIDIXOL NOILVIVHNI JINOYHHIENS

- 114 -




Du Pont HLR 139-88

:5371GvL IINIGIINI NI G3IANNOD LON

INON
NYONO NOTLIVNIWVX3 DI1dOISOUIIN HO4 INJIDI44NSNT 343IM SINSSIL INIMOTI0d IHL 40 SNO1103S
INON  :NOILYNINYX3 D1d40DSOHDIW HO4 LIN3IS3IHd 1ON 3J¥3M S3INSSIL ONIMOT104 3HL 40 SNOTIL1J3S

INON
1$378vL JINIQIONL NI Q3ILNNOD LON NVOHO *30VW L1ON SISONIVIA D1dOISOUIIN 1GIZAN0LNY AT3IHIAIS FHIM SINSSIL ONIMOTT04 FIHL

INON  INOTLVNIWYX3 D1d40DSOYDIN 3aN123Y¥d ION Q10 SISAN0LNY 40 338930 1QIZAT0LAV FHIM SINSSIL ONIMOTI04 3HL

H300V1E AHYNINN *VIHOVHL ‘GQIOHAHL ‘SNNAHL ‘631531 ‘HIVNOLS ‘WNNNY¥3LS

‘N34S 'WNLI3Y 'SYIHINVD '3ISON ‘ICON HAWAT DIYILNISIN ‘SONNT "SAINGIN ‘WANNCIC ‘W31 ‘LYV3IH 'S3A3 ‘SN9VHI0S I
*SIAINAGIQIdI ‘WANIQONG *NOTOD ‘WNI3D “NIvha “STYNIHAY TATIVI IQ0ISONI IN 3TGVIHYWIENN Y3M SINSSIL INIMOTT04 3HL

IVHINIWN "DINOYHI/ILNIVENS °*SILILVdIH - YIALY
ISNOILYAY3ISE0 JIMOISOHIIN

g3423130 SITLITYNHONBY ON
. $SNOLLVAY3SBO SSOYD

gs ‘Hiv3aQ 30 300W 9Z 1531 NO SAvVQ 66VSZY @ VNINY

wdd 001 3500 111 1dNOY¥Y ivd 3w
Z095-HN
L1-JH

Viva AD0TOHLIYd TVNINV TYNOIAIAGNT
{pBNUEU0l) 8 XIAN3ddY B8ZL91 -NH

JAINVNEO0S HLIM AQGNLS ALIDIX0L NOILVIVHNI DINOHHDENS

- 115 -




Du Pont HLR 139-88

3INON
:1$3719Y4L IINIGIINL NI GILNNOD LON NVOHO {NOTLYNIWNYXI DIdOISOUDIN HOJ LINITIIIINSNI IHIM SINSSIL INIMOTI0d IHL 40 SNOILI3S

INON  NOILVNIWVYXI D1d0ISOUIIW H04 LNIS3Hd LON J43IM SINSSIL ONIMOITIO04 IHL 40 SNOILIIS

INON
15318Vl JINIAIINI NI QILNNOD LON NVYOHEO *3QVAN LON S3ISONIVIO 21d40ISOHIIN *Q3IZAT0LNY AT3IYIAIS JHIM SINSSIL INIMOTI04 3HIL

INON  :NOILYNIWYX3 D1d0ISOYDIIN 30N1I3¥d LON 4l SISATIOLAY 40 334930 $Q3ZAI0LNY IHIM SINSSIL ON1MOTT04 3HL

¥300v1@ ANVNIYN ‘VIHOVHL ‘GIOHAHL 'SANAHL *$31S31 'HIVWOLS °‘WNNY3LS
‘N3IIVNdS ‘WNLIIY ‘SYIBINVA ‘3ISON ‘IAON HJWAI JIMILNISIN 'SONNT ‘SAINGINW “WONNCIP ‘WN3TI ‘LHY3IH "S3AT ‘SNOVHCOSI
*SICINACIQII3 'WNINIQONTG °‘NOTOD ‘WNI3D "NIvye *SIYNINAY  ATVIVIIJOISOHIIN INAVIUVWIUNN FHIM SINSSIL ONIMOTITI04 3IHL

IVWININ ‘DINOYHDI/ILNIVENS °‘STLILVAIH - H3IAIT
{SNOILYAYISEO J14dOJSOUIIN

Q3123130 SI1LITVANHONGY ON
$SNOILVYAHISEO SSOHD

QS ‘H1V30 30 300W 9Z 11S31 NO SAva 00SSZY '# TVYNINY
' wdd 001 3500 111 dnoy9 IO RERL L
‘ Z09S-HN
viva A900H1IVd TYWNINV AVNAIAIQN] AR
(Penuy juo2) @ X1ONIddY 8ZL94-NH

. JAINVNEO0I HLIM AQNLS ALIDIXOL NOILVIVHNI JINCHHIBNS

- 116 -




Du Pont HLR 139-88

3INON
:537av1l IINIQIINI NI Q3ILNNDD 1ON NVOUO tNOTLVNINYX3 J1dOJISOUIIN HO4 INFIIIHINSNI IHIM S3INSS1L ONIMOVI0S 3HL 40 SNOI1J3S

INON  SNOTLVNIWVX3 7140JSOHIIN ¥O3 LINISIHd LON 3¥3m S3NSSIL 9NIMOTT0d 3HL 40 SNO1133S

INON

:§378vL 3IINIQIINT NI Q3LNNOJ LON NVOHO *3QVN LON S3ISONOVIO 71407S0HI IN *Q3IZANCLOY AT3HIA3S 3IY3IM SINSSIL ONIMOTI103d 3HL

INON  NOILYNIWYX3I 2140ISOBI IN 3aN1D3Hd LON a1a S1SAl0inv J0 334930 $tQ3ZAI0LNY 3¥IM SINSSIL ONIMOTT04 3HL

y¥3aav1g AdVYNINN ‘w3HOVHL ‘QIOHAHL ‘SONAHL

1234 °*3ISON '3AQON HANAT DTHILINISIN "SONNT *GAINGIN ‘WANACIC ‘WN3ITT P LBV3IH *SNOVHAO0S3

‘HOVWNOLS °‘WNNY31S °‘N33TdS ‘wn
T ATIYI1J0ISOYI IN 3 1BYNYYNIUNN Ju3M S3INSSIL DNIMOIT03 3IHL

*$30INAQIGId3 ‘WNNIOONG *NOT0D "WND3D ‘NIvHE °‘STVYNIBAV

IVWININ *IWNI13HLTd3 SNOYW34ININ3S| NOI1vHd3N3ID3IQ - $31S31
QYWININ *DINO¥HD/3LNIVENS *S1LI1VIHINVD - SYIHINVD
JYWINIW ‘D INOYHD/3ANIVENS ‘S1411VdIH - ¥3IAIT
fVYN113H) 31135084/Q704 - S3A3

tSNOTLYANISEO I1d40ISOUIIN

03423130 S3I1L1TVHHONEY ON
1SNOT1VAYISE0 SS0HD

Qs ‘Hiv3IQ 30 3IQ0W 9z 1S31 NO SAVQ 10SSZY 14 TVNINY

wdd 001 :350Q P11 :dNOU9D ivd 3IVW
. 209G-HW
. L1-DH

Viva ADOTOHLVd TVNINY IVNAIAIAONT

(penuyjuod) 8§ X1AdN3ddY BZL91-NH

JAINYNHOA HLIM AGNLS ALIDIX0L NOLLVIVHNI D INOYHIBNS

- 117 -




Du Pont HLR 139-88

3INON

:§378V1 IINIGIINI NI O0IANNOD LON NVIHO !NOTLYNINYX3 J1d0ISOHIIN HO4 LNIIJ14dNSNT IHIM S3NSSIL ONIMOT1I04 3FHL 40 SNOILI3S

INON  NOTLVYNIWVYXI D140ISOHIIW HOd IN3S3Hd LON JH3IM SINSSIL INIMOTIT04 3HL 40 SNOI11D3S

INON

1§378v4e FINIOIINI NI G3ILNNOD LON NYVIHO *30VN LON S3ISONOVIG D1d40ISOHIIW $Q3ZA0LAY ATIYIAIS JYIM SINSSTL ONIMOTITO04 3HL

3INON :NOILVYNIWYX3 D31d0JSOHIIW 30aN1D3Yd 10N QI S1SAT0LNY 40 3IFHDI0 tQ3IZAI0LNAY IHIM SINSSIL ONIMOTII04 3HL

¥30avIa ANVNINN °"VIHIVHL ‘GIOHAHL ‘SANAHL "S31S31 °‘HIVWOLS

‘WN1D3Y ‘SYIUINVG ‘3ISON ‘IJAON HIWAT JIYIINISIN ‘SONNT 'WANACIF ‘WN3TL ‘LYvaIH "S3IAT ‘SNOVHIOSI

‘WNNY3ALS ‘N33NdS
31QYNUYWIENN 3Y3M SINSSIL ONIMOVI04 3FHL

*$30INAQIOI43 'WNN3A0NA °‘NOT0D "WNI3) ‘NIVYA °‘STIYNIYAY  ATIVIIJOISOHIIW

IVHINIW CDINOYHI/3LNOVENS ‘SILILVDIH - H3IAI
TYWININ ‘(S37nant) vISYLII - SAINGIM
!SNOILVABISOO 21d40ISOUIIN

IHOTIS " vH3LVIE ‘ VIHYYOAHIVAOWOUHD, - ¥YINDOI1H3d
ISNOTLVYAHISAO SSOYD
@S ‘H1V3Q 340 300W Zi 11531 NO SAva Z0SSZpP # TVNINY

' wdd 00t $3500 111 4N0Y9 vy 3VW
209G-HW
VLVYG AD0TI0HLVd TVNINY 1VRAIAIAGNI L1-JH
(Penu} Ju0d) 8 XI1AN3IddVY ' BZL9L-NH

JQINYNNO4 HLIM AGNLS ALIDIXOL NOILVIVHNI JINOY¥HIBNS

- 118 -




Du Pont HLR 139-88

-

INON

$1$378Y1L 3IONIAIINI NI G3ILNNOD hoz.z<wzo tNOLLYNIWYX3 J1d0ISO¥IIW ¥Od ANIIDIIJ4NSNI JH3IM S$3NSSIL ONIMOTI04d 3IHL 40 SNOILLIIS

tNOILVYNINVX3 J140DSO8DIN HOd LN3IS3Hdd LON 3JHIM S3NSS1L ONIMOTI0d 3IHL 40 SNO1LI3S
ANON

*30¥YW LON S3SONDVIQ D1d402S0HDIW 'AIZATOLNY ATIYIAIS FU3IM SAINSSIL ONIMOTITO4 3HL

4 ONIMOTTI04 3HL

INON

isanevi 3INIGLIINI NI GQ3ILNNOD LON NVOHO
INOILVNINVX3 DId0JISOHIIW 3AN133¥d LON 4Ig SISAT0LNY JO 334930 $Q3ZA01NY 3Y¥3IM S3NSS]

¥3I00V18 ANYNIHN ‘VIHOVHL ‘OIOMAHL ‘SNWAHL ‘S31S531 ‘HIVWNOLS
I ‘L1HVIH ‘S3IAI ‘SNDVHIOS3I

INIINES ‘WNLID3Y "SYIUINVA ‘3ISON 300N HAWAT D1HILNISIN 'SAINGIN CWANNC3C W0
:ATIVIIA0DSOUD 1N 31aYHEYWIUNN 3HIM SINSSIL INIMOTIN04 3HL

3NON

‘WNNY3LS
*SIAINAGIGIAI ‘WON3AONA ‘NOT0D ‘WNI3D °“NIvHdE 'SIVNIHOY

TVWINIWN "DINOHHI/Z31NOVENS ‘VINOWNING -
IVWININ ‘DINOYHDI/ZILNOVAENS ‘SILILVdAIH -

SONNT
LELY

:SNOILVAYISB0 J1d0ISOHIIN

Q3123130 SITLITYWHONEGY ON
tSNOILVAHISEO0 SSOHD

QS  tHIV3IQ J0 J00W ZL 14531 NO SAva E0GSZP ¥ TVWINY

wdd 00( 3500 111 1dNOY¥9 1vd 3IYA
Z09S-HNW
ViVG AD0I0HLIVd TVWINY TVNAIAIGNT . LL-JH
B8ZL91 -NH

(panugjuod) g XIAN3IddY

J0INVWHO0S HLIM AGNLS ALIDIXO0L NOTLIVIVHNI DINQUHIENS

- 119 -




Du Pont HLR 139.88

153718v1 IINIAIINT NI GILINNOD LON NVOUHO NOTLVYNIWYX3 J1d40DSOUDIW ¥04 IN3LII4d0

INON

:§378V1 3IDNIAIINI NI GQILINNOD LON NVOYO ‘3IAVWN LON S3ISONIVIA 21403S0¥2IN 1Q3ZAT0LNY
INON  INOTLYNINVXI DI40ISOHIIW 30N123dd LON ald SISA701NY 40 334930

MIGaY18 AHVYNINN ‘VIHOVHL ‘QI0HAHL

'N33VdS ‘WN1D3Y ‘SYIYINVD ‘ISON ‘IGON HINAT DIYILNISIN "SONMT ‘SAINGIN ‘WNNNCIAC ‘wn3al

"S3IGINAGIOICdI 'WNN3A0NA °NOI02 “WND3D ‘NIVHE °STVN3I¥aV
TYWINIW ‘DINOYHI/ZILNIVENS ‘SILILVDIH -

INON

SNI 3¥3IM SINSSIL INIMOIT04 3HL 40- SNO11D3S

INOTLYNINVXI D1d0JSOUDIN HO4 IN3ISIYd LON FHIM S3INSSIL ONIMOTV04 3IHL 40 SNOLLD3S

INON

AT3BIAIS JYIM SAINSSIL ONIMOTTI04 3HL
1Q3IZAT0LNY 3Y3IM S3INSSIL INIMOTIOL FHY

'SAWAHL °SIL1SIL ‘HOVWOLS °‘WNNY3LS
*LUVIH *S3IAT ‘SNOVHLOS3I

TATIVIIMOISOUI I 1OVIHVWINNN I¥IM SINSSIL ON1M0T1T04 FHL

CELY
ISNOILYAYISEO JD1d0ISOMIIN

3173130 S3TLITVWNHONBY ON

QS ‘Hlv3a 40 JQA0W 9Z {1S31 NO SAvVO

wdd 00l :3S00 11T :dNOY9 ivd 3vH

Yiva AD0T0HIVd TTVWINY TYNAIAIANI
(panuiuol) g X1ANIddV

JAINVAY04 HLIM AGNLS ALIDIXOL NOILVIVHNI DINOWHIENS

$SNOILVYAN3SEO SSOYD

POSSZY  ‘# TVYNINY

209S-UNW
Li-JH
8ZL91-NH

- 120 -




Du Pont HLR 139-88

3INON

£1$378vL IINIGIINT NI G3ILNNOD LON NVOUHO INOILVYNINYXI D1d40JSOHIIN ¥Od INIIDIJ4NSNI IY¥aM SINSSIL ONIMOII04 3HL 40 SNO11D23S

INGILYNINVX3 2(d0DSOHIIN ¥Od4 LNISIHd LON 3IY3IM S3NSSIL DNIMOTI04 3FHL 40 SNOI1D3S
JINON
*3QVW LON S3ISONOV1IQ D1d0ISOHDIW Q3ZAN0LnY AT3U3IAIS IHIM SINSSIL ONIMOTT04 3FHL

3NON

1§378YL JOINIGIIONIT NI 03LNNOD LON NVIHO
INON  NOILYNINYXI J140I2SOY¥IIW 3ANTIIYd L1ON AlQ SISAT01NY

H3Iaavig AMVYNIYN ‘VIHOVYL

*N237dS 'WNLI3Y ‘SVYIHINVG '3SON ‘IAON HIWAT DIHILNISIW “SONNT *SAINGIN ‘WANNCIC "WN3TIT
*S3I0INAGIOIdI ‘WAN3AONA ‘NOT0D °‘WN33D ‘NIVHE ‘SIVNIHUY TATIVIIAOISOUDIW FTBVIHYNIUNN JUIM
H3IALD

IYWINIW ‘DINOHHD/3LNIVENS °‘STLILVdIH -
1SNOILVAYISE0 J1d0ISOUIIN

40 334930 'Q3ZAT01NY JU3IM SINSSIL ONIMOTI04d 3FHL

‘GIOYAHL °‘SNWAHL °S31S31 °‘HIVWOLS °‘WNNY3LS
‘LHVYIH *S3IAT "SNOVHLOS3I
S3INSSLL INIMOIN04 IHL

Q3173130 SI1LITTVAHONEGY ON
tSNOLLYAHISAQ SSOHD

as  ‘Hiv3g 40 3IAOW Z{  *1S34 NO SAvVO GASSZY 4 TIVWINY

wdd 00t 3500 111 1d4NOYY ivd 37V
209G 4N
vivag ADONHLYd TYNINY IVAAIATAGNT L1-IJH
BZL91-NH

(P8nuULUL3) @ XION3IddY

AQINYNY0d HLIM AQNLS AL1DIX04 NOTLVIVHNI I INOYHIBNS

- 121 -




Du Pont HLR 139-88

INON

$53719v1 3IINIAIINI N1 GILINNOD LON NVOHO NOILVNIWVX3 DIdOISOH¥DIW HOJ IN31D143NSNI JY¥3IM S3NSSIL 9NIMOT110d 3HL J0 SNO1LDI3S

INON  NOILVNIWVYX3 D1dOISOHIIN HOJ ANIS3¥d 10N 3H3IM S3NSSIL ONIMOTT104 IHL 40 SNO1123S
INON

aINSSIL ONIMOTTI04 3HL

‘3avW LON S3SON9VIO JId0ISOHDIN 1Q3ZA04NV AT3HIAIS 3HIM S

1§379VL IONIAIINI N1 GIINNOD LON NVIHO
10N QIQ SISAT01NY 40 338930 $@3IZA04NY 3H3M SANSSTL OINIMOTI0L IHL

INON  NOILYNINYX3I J1d40JSOHDIW 3aN1I34d
¥30aVE AHYNINA ‘vIHOVH)L ‘QIOHAHL ‘SANAHL 'S$31S31 °‘HOVNOLS "WNNH3ILS
*N3IIVN4S 'WNL1I3Y °SVYIHINYY '3SON '3IAON HAWAT JINILNISIN ‘SONAT ‘SAINGIN 'WNNACIT TWN3T1 'LYv3IH ‘S3AI ‘SNIVYHIOSI
*SIQINAGIGIdI ‘WNAN3AONd ‘NOT0D “Wnd3D ‘NIVHE ‘STVYNIYAY  AITIVIIJOISOUIIN 279VHHYWIUNN 3Y3M S3NSSIL ONIMOTIN04 3HL

AVWINIW *DINOYHI/ILNOVENS ‘SILILvdIH - L ELY
ISNOTLVAN3SE0 JD1d40ISOYIIN

Q3123130 SITLITVANEONGY ON
$SNO11VAYISE0 SSOYD

QS ‘Hiv3IQ 40 Q0N Z1  $1S31 NO SAvVQ 90GGZY # TVAILINY

wdd g0t 3500 111 :dNoH9 IS RERLL]
’ Z09S-HNW
YiVQ AD0T0HLYd TVWINY IVNAIALIONI L3 -OH
82191 -NH

(panu} juol) @ XJON3ddY

JOINVNEOS HLIM AGNLS ALIDIXOL NOILVIVHNI J1NOHHIENS

- 122 -




Du Pont HLR 139.88

INON

INNOD LON NVOHO ‘NOILVNIWVXI 21400SOHD IN ¥O4 LNIIDIJINSNI FHIM S3INSSIL ONIMOTII04 3IHL 40 SNO1123S

ON 3H3IM S3INSSIL ONIMOTT0d4 3HL 40 SNOI1J3S

INON
INSSIL ONIMOTT04 3IHL

15378Vl JONIAIINE NI 03
INON SNOILVYNIWYX3 31d40ISOHIIW HOd IN3S3¥d )

*30YW LON S3ISONIVIA D IdOISOHIIN 1Q3ZAT0LNY AT13¥IAIS 3HIM S

15376v4 3IDNIGIINI NI G3LNNOD L1ON NVOUO
1G3ZAT0LNY JY3M SINSSIL ONIMOTII0S IHL

INOILYNINVX3 21d0JSOHIIN 30n1038d LON al1d SISAT0LAY 40 334930

‘QIOYAHL ‘SNWAHL "S3LS3L ‘HIVWOLS "WNNY3ILS
TWONNFIC “WO3ITL "LHVIH ‘S3AT SNOVHAOSI
IM SINSSLL DONIMOTTO4 3HL

3INON

¥300VE AYVYNIYN ‘V3IHIVHL

*3GON HdWAT J1HILNISIW *SONNT ‘SAINGIN

'N331dS ‘WNLI3Y ‘SVYIHINVG ‘3ISON
‘WND3D NIVEE °‘STVNIHAY  ATIVIIHOISOHIIN 319vHHVWIHNA Y

‘$301WAGIGId3 "WNN3QO0NG °‘NOT0J
H3IALT

AVWININ ‘DINOYHI/3LNIVENS ‘SELILVdIH -
ISNOILVYAYISE0 J1d0ISOUIIN

03123130 SITLITVWHONEY ON
ISNOILYAHISEO SSOY¥9D

LOGSZY 1# TIWNINY

Qs *Hiv3Ig 40 3JQ0W 9Z $1S31L NO SAvVQ
+
wdd Q01 *350Q 111 :d00H9 1vH 3VN
Z09S-UN
¥YiVQ ADOTOHLIVE TTVYNINV AVRAIALIAGND LiI-IDH
8ZL91 -NH

(penugjuo2) g XIAN3IddY

30INVNEOS HLIM AGNLS ALIDIXOL NOI1VIVHNI JINOHHIENS

- 123 -




Du Pont HLR 139.88

INON

15378V1 3INIGIONI NI G3LINNOD LON NVOHO !NOILVNIWVX3 D140ISOHDIN HOd INIIDIJINSNI JYIM SINSSIL INIMOTI0d 3HL 40 SNO11J3S
:NOTLYNIWYX3 D1dODSO¥IIN HOd LN3IS3IYd 1ON J43M S3INSSIL INIMOTTO4 3IHL d0 SNOI1]3S

3NON
1Q3ZAN0LNY ATIYIAIS FYIM S3INSSTL ONIMOTT04 FHL

INON

t5378v1 JINIGIONI NI GILNNOD LON NVOHO *3QVN LON S3SONOVIQ J1d0ISOHIIN
NOILVNINYX3 D1d0ISOHIIN 3aN1D34d LON 410 SISATOLNY 40 33¥930 'QIZAT0LAY IHIM S3NSSIL ONIMOTI04 3FHL

H30OVIE AHVNINN °‘VIHOVHL 'OIOHAHL ‘SNWAHL THOVWOLS ‘WNNH3LS
*WANNF3C *WN3TT " LYV3IH °S3A3 °SA9YHIOS3I

.mOOZI&I>40—¢uhZumu!.mo::; .w>wzo_x
SATIVI 10ISOUD IW IVGVHUVYWIENN JU3IM S3INSSIL ONIMOII0d 3HL

3INON

*N337dS ‘WNLI3FY ‘SVYIUINVA ‘3SON
“S301WAQ1IA1d3 °‘WAN3QONO 'NDI0D ‘WND3D 'NIVHE 'STYNIBUY

TYNININ " {WNNTTI3IHL T4 SNOM3IJINIWIS) NOILVHINIDIO - $31S31
IVWINIW ‘DINOYHD/3LNDVENS °‘SILILVHIH ~ - ELY I
ISNOILVAYASA0 JI1d0ISOUIIN

03123130 SIILITVANHONEY ON
1SNOILVAYISEO SSOUD

as ‘Hiv3o JO 3Ia0oW Z1  t1S31 NO SAvVQ POSSZY ‘& YWINV

wdd pOt 3500 111 :dnou9 v 3VKW
Z09S-4W
ViVA A900HLIVd TVWINV TVNGIALIGNI . Li-JH
8ZL91 -NH

(Panuyuod) @ X1GN3ddV

JAINVWYHOS HLIM AONLS ALIDIXOL NOTLIVIVHNL JINOYHIEBNS

- 124 -




Du Pont HLR 139.88

3NON

N NYOHO :NOLLVNIWYX3 D1d40JSOUDIW M¥Od INJIDIJINSNI 3Y3M S3ANSSIL ONIMO1104 3HL JO- SNOTLD3S

$3NSSIL ONIMOTI03 3HL 40 SNQILI3S

INON

16378Y1 IIN3QIINI N1 GILINNOD LON NVIHO *3Q0vA LON S3SONIVIA D 1d40ISOHIIN 1@3ZA0LNY ATIYIAIS IY3IM S3NSSIL ONIMDTVI04 3HL
d 1ON QIQ SISAT0LNY 40 334930 1@3ZAT0LNY 3H3IM SINSSIL ONIMOIT0H IHL

:1$379Y4 3IINIFAIINI NI GILNNOD 1O

INON  :NOTLVNINVX3 D1d0ISOHDIN 804 IN3S3Hd LON 3JHIM

INON  :NOILVNINVYX3 JIdOISOHIIN 30N1I3Y

¥3Qavi18 AHVYNINN ‘v3IHIVHL
‘SY3¥INVd "ISON 'JOON HIWA DTHIINISIN “SONM *SAINGIX "WONNCIC “wWn3dl
‘NIvHE8 ‘SIVYN3HAY  PATIVIICG0ISOUIIN 276VHHYNIENA FHIM S

*QIOHAHL ‘*SNWAHL ‘S31S31 ‘HIVWOLS ‘WNNY3LS
‘N337dS ‘WNLD3IY *LYYIH ‘S3IAT ‘SNDVHJIOS3I
INSSI1 ONIMOTTI04 3HL

*S3GINAGIGIdI ‘WNN3AONO ‘NOTOD ‘WNd33J
HIALD

IYWININ *DINOHHD/3LNDVENS °‘S1111VdIH -
ISNOILYAYISE0 J1d0ISOHIIW

Q3153130 S3[LITVWHONEGY ON
’ iSNOILVAYISEO S$SO0Y9

a$ ‘Hiv3IO 40 300N Zi  $1S3)L NO SAvQ B60SSZY 3# TVWINY

wdd 00§ 3500 A 1dNOY¥9 1vd 3VW
2095 -4W
viva A9010HIVd TTVWINY IYNOIAIAGN] LL=-JH
BZL91-NH

(panuy juod] g XI1AN3ddY

30 IWVWE0S HLIM AQNLS ALIDIXOL NOELVIVHNI JINOHHIEANS

- 125 -




Du Pont HLR 139.88

INON

:§37Gv1l 3IDONICIDNT NI QILNNOD LON NVOHO *NOTLVNIWVXI I1402SO8IIW ¥O3 IN3IDIJ4NSNI IU3M S3NSSIL ONIMO1104 3HL J0 'SNOILD3S

INOILYNIWYXT J1d0JSOHDIN HOJ LNISIUd LON 3IHIM S3INSSIL ONIMOTNTI04 3FHL JO SNOILI3IS
INON

*3GVYW L1ON SISONOVIA IId0ISOUIIN :A3ZAT0LAV ATIHIAIS JYIM SINSSIL ONIMOTI04 3IHL

3M S3INSSIL ONIMOTI04 3IHL

NRLd3Y

:537Gv1 3ON3AIONI NI Q3ILNNOD LON NVOHO

INOTLYNINYX3 J1d0JSOHIIW 30N1I3Hd LON dig SISAT0LNY dH0 334930 *Q3ZAN01NV 3

. auoojn;«z_x:.<u:u<5.o8=>z».m:=>z».mu»mmp.zu;ohm
:azzubm *N337dS ‘SVIHINVD '3ISON *IAON HAWATD D183ILINISIW "SONNT “SAINCGIAH TWONAC3E ‘WN31T *18VIH *S3A3 ‘SNIVHIOS3
SIQIWACGIOIdI *WNANIGONG ‘NOTOD °*WND3D ‘Nivdd "STVNIHAY  FANIVIIJOISOHIIN JIGYHEYWIUNG FHIM SINSSTIL ONIMOTI03 3HL

IVWINIW ‘DINOWHI/3ILNOVENS ‘SILILVd3H -

INON

H3IALT
tSNOILYAYISEO J1dOISOHIIN

03133130 SITLITYWYONBY ON
$SNOILVAYISA0 SSON9

Qs *Hiv3a 40 3GO0W 9Z 11531 NO SAvVQ OLSSZP & TYNINY

wdd 00S :3500 A 1dN0YD ivd 3TVvHN
T09G-unN
YiVQ A90T0HLIVY TVYWINY TVNGIAIGNT LI-OH
8ZL91-NH

(penuijuocd) @ X1AN3ddY

JOIWVWHEOS HITM AGNLS ALTDIXOL NOILYVIVHNI JINOHHIENS

- 126 -




Du Pont HLR 139-88

-

JINON

IW 403 INIIDIISOSNI 3YIM SINSSIL ONIMOTI04 3HL 40- SNO1123S

:§378vL 3INICIONI N1 G3LNNOD 10N NVOHO *NOILVYNIWVX3I 21403504

OuDIW H04 IN3ISIUd LON JUIM S3NSS1L INIMOTT0d4 3L 40 SNO11023S

INON  NOILVNINVXI J1d0DS
INON

*3QVYW 1ON S3ISONDVIO D1J0ISOHIINW 1Q3ZAN0LAY ATNIYIAIS IHIM SaANSSIL ONIMOTI03 3HL

1§3719v.e 3IN3GQIDNI NI G3LNNOD 1ON NVOYO
334930 Q3ZAT01NV JUIM $3INSSIL ONIMOTT04 3HL

NOTLYNINYX3 J1d0ISOHDIN 30N1I34d 10N aig SISA01AV 40
HIQAVIA AHVNIEN ‘VIHOVHL ‘QIOHAHL ‘SNWAHL *S31531 'HOVNOLS 'WNNY3LS
GI¥ 'WANACIC “WN3Tl ‘1HV3IH *S3A3 ‘SNIYVHIOS3

.uwoz.meOZIQE>JU—zwh2umwi .wOZDJ.w>wZ
‘SIIVNIBAY A VIVIIJOISOUDINW 31gVMEYNIYNN JYIM SINSSIL GZ—BQJaOuth

INON

*NI3dS ‘WNLD3Y *SVYIBINV
*$30INAGI0I4I ‘WNN3IAONQ ‘NOI0D ‘WD3D ‘Nivie
¥3IALT

AVWINIW ‘D INOHHD/ILNIVENS ‘SILILVHIH ~
:SNOILVABISE0 J1d0ISOHDIN

03123130 SIILITVNYONEY ON
ISNOILVYAYISE0 SSOUY

QS :H1v3Q 40 JIAOW 9Z 11531 NO SAVO 1IGGZY 1 # TYNINY

wdd 00S *3500 A $dNOYY | IR RERL L
Z09S-uw
Y1VQ A9070HIVd TVYWINY TVNAIATONT L1-DH
BZL9L-NH

(penu) juod) @ XION3ddV

JOIWVYWHO4 HLIM AQNLS ALIDIXOL NOILVIVHNT JINOYHIENS

- 127 -



Du Pont HLR 139-88

INON

WVYX3 D1d0DSOHDIW ¥O3 INIFIDIJANSNI 343aM SINSSIL ONIMOTI04 3HL 40 SNOI103S

t$37@vl IINIAIINI NI GILNNOD LON NVOHO NOILVNI
IM0T104 3IHL 40 SNOI1I3S

INON  :NOLLIVNINYXI D140ISOHIIW ¥Od IN3S3Hd LON IH¥3IM S3INSSIL ON
INON

$5379vL FON3GQIINI NI Q3IANNOD LON NVOHO *30VAN 1ON S3ISONIVIA D1d0ISOHIIN 1a3ZAT04NY A3Y3AIS IHIM SIANSSTL ONIMOTN04 IFHL

INON  :NOILYNINVX3 D1d0ISOHDIIW 30N133dd LON a1G SISAN0LAV 40 33893@ !a3ZAT0L0Y 343M S3INSSIL DNIMOTITOd 3HL

¥3IAAYI8 AHYNIHN ‘VIHOVHL ‘OLOHAHL *SNNAHL ‘S$31S31 "HIVWOLS
‘WNNY3LS ‘N3I3TdS 'WNLD3H “SYIHINVd *2SON ‘IAON HIWAT J1HILNISIN "SONNT *SAINGIN ‘WANNFIC “WNITT *S3IAI *SNOVYHJO0S3I
*SIQINAGIGId3 'WANICONA "NOT0J "WNI3ID ‘Nivdg ‘STYNIYAY  FATIVIIHOISOHDIW 3TaVIHVYNIUNN 343M SANSS1L ONIMOTI04 JH1

AYWININ *DINOYHD/3ILNDYENS ‘SILILVAIH -
IVWINIW ' DINOYHI/3ILNIVENS ‘S1LICYVIOAW -

¥3AILD
LYV3IH
iSNOI11YAHISE0 D1d0ISOUIIN

03123430 S3111T7YNYONGY ON
ISNOILVYAY3ISHO SSONHD

QS ‘Hiv3aa 40 300W Zl  t1S31 NO SAVQ ZIGSZY 14 TYWINY
)
wdd 005 3500 A $dNOY9 ivd 3TVW
. Z09G-HN
' . L1-JH

ViVQ AD0T0HLIVd TVWINY TVNOIAIGNL

(panuyjuol) g XIQN3IddY 82291 ~-NH

JOIWVYWEO4 HLIM AGNLS ALIDIX0L NOILVIVHNI JINOHHIANS

- 128 -



Du Pont HLR 139-88

INON

$S376YL JINICIONI NI Q3ILNNOD LON NVOUO !NOILVNIWVXI D140ISOHIIN HOJ INIIDIJ4NSNI IY3M S3NSSIL ONIMOTI04 3IHL 40 SNOI1I3S

INOILVNIWYXI D140DSOUDIN HO4 LN3ISIHd LON 3HIM SINSSIL ONIMOTIO4 FHL 0 SNOI123S

3NON
INON

1$370vL 3IINIGIINI NI GILNNOD LON NVOHO °*3IAVW LON SISONIVIA I140ISOUIIW *a3ZAT04NY A3H3A3S FY¥IM SINSSTL ONIMOTTO4 3HL

INOTLYNINYX3 J140ISOHIIN 3GN1234d LON 414 SISATIOLAV 40 334930 *03IZAT0LNY IHIM SINSSIL ONIMOTIT04 3HL

Y3ICAVI8 AHVNIYN ‘YIHOVHL ‘GIOYAHL ‘SNWAHL *S3LS3L ‘HOVWOLS ‘WANH3LS
*NI3TdS ‘WNLD3Y ‘SYIYINVG ‘ISON ‘IAON HIWAT DTHILNISIN ‘SONNT ‘SAINGIN “WANNCIC “WN3TT ‘1Hv3IH *SIAT "SNIVHIOS3I
TATTIVIIG0ISOUDIN 31AVNHVWIYUNN JHIM SINSSTL ONIMOIT04 3HL

*SIGINACLIOQLIEI ‘WNN3AONAG °NOT0D ‘WNJ3D °“NIvyd ‘STVNIHQY
AVHINIW *DINOYHD/3LNIVYENS "SILILVAIH - ¥IALD
ISNOJLVAYISE0 J1dQISOUIIN

INON

031423430 S3ITLITYWHONEY ON
1SNOILYAE3ISE0 SSOHD

QS :HivV3Ia 40 ICOW 9Z 11531 NO SAvQ CIGSZY  # TVWINY

wdd 00Ss :3500 A 1dN0OY¥Y ivy 3IVA
Z095-HN
ViVQ AD010HLIVD TVWINV IVNGIAION] . L1-2H
B8ZL91-NH

(panuyuod)} @ X1GN3ddV

JOIWVWHOS HLIM AGNLS ALIDIXOL NOILVIVHNI JINOHHOGNS

- 129 -



Du Pont HLR 139-88

-~

1$379vL 3ONIGIIONI NI O3LNNOD LON NVIUO tNOILVYNIWYX3 J1d0JISOHIIW ¥04 IN3IDI

$$37Gve IINIQIINI NI G3LNNOD LON NYOHO *JAVW L1ON S3ISONIVIA D1d40DSOHIIN 103ZAN04NV AT13H3A3S AU3M S

INON

‘N3317dS ‘WN1D3H "SYIYONYI

*S30INAQIGIE ‘WNAN3AONG ‘NOT0D 'WND3D °“NIvHa “SIVNIHAV

INON

INOILYNINYX3 D1d0JSOHIIN 30N1238d LON G100 SISAT0LNV 40 334930 !Q3ZAN010V 3IY

‘3ISON

INON
44NSNI JY3M S3INSSIL INIMOTTI0d 3HL 40.SNO11J3S

INOTLYNIWYXI D1d0JSONDIN HO4 IN3ISI¥d LON IHIM SINSSIL ONIMOTIO4 3IHL 30 SNOILI3S

INON
INSSIL ONIMOTTIO4 IHL

3IM SIANSSIEL INIMOTT04 3HL

¥30Uv18 AHVNIYN ‘Vv3IHOVHL ‘O01OYAHL ‘SANAHL °‘S31S3L "HOVWOLS ‘WONYILS

*JOON HAWAT DIHILINISIN “SONNTD "SAINOIN CWINNCIC “WN3TT *1¥V3IH ‘S3A3 ‘SNDVHA0S3
TATIVIIM0ISOUI IN I TBYRHYWIHNAN IY3M S3NSSTL ONIMOTTI04 FHL

CELY

IVWINIW ‘DINOYHD/ILNIVENS ‘SILILIVA3H -
1SNOTLVANISE0 D1d0JSOHIIN

Q3123130 S3ILINVNHONEGY ON
: SNOILVAHISE0 SSOY9

as  ‘Hiv3a 30 300W 24 71531 NO SAvVa pLSSZY 1 # TVNINY

wdd 00S :350Q A 1 dN0YY 1vd 3IVW
Z095-4W
vivad AD0T0HLIVYd TVWINV IVNAIAIONT LV-DH
8ZL491-NH

(P8Nu} juo2) g X1AN3ddV

JOTWYNEO4 HLIM AGNLS ALTDIXO0L NOILVIVHNI JINOHHIENS

- 130 -



Du Pont HLR 139-88

ANON

TLYNIWYX3 21d40JSOUIIW ¥04 ANIIDIJINSNI IYIM SaNSSIL ONIMOTTO4 3HL 40 SNOI1J3S
ON 343IM SINSSITL ONIMOT1104 3HL 40 SNOI4J3S

3INON
S J¥3IM SIANSSIL ONIMOT1T04 3HL

1g378vLe 3IONIAIINI NI Q3LNNOD L1ON NYOHO :NO
INON  SNOTLVNIWVX3I 31402S0UIIW ¥O4 LN3S3IYd L

ON9VIa D1d0ISOHDIN £@3ZA0LNY ATIUIAI

‘3avN 10N S3S
LAY 3Y3IM SINSSILL ONIMO1I04 3HL

15379Vl 3ONIGIINI NI G3LNNOD LON NYOHO

INOILVNINYX3 D1d0DSOYIIN 30012384 10N 10 SISA0LNVY 40 334930 tg3ZA0

¥3CQVY1a AHVNIHN °*V3IHIVYL *GIOHAHL °*SNWAHL °S31S3L ‘HIVAOLS ‘WONY3ILS
*NIITAS "WNLD3Y “SYIYINV *350ON ‘JQ0ON HAWA1 J1HILNISIN ‘SHNNT CSAINGIN CWONAr3r “WN371 14Vv3IH ‘S3A3 *SNOVHIOS3
*$3I0INAQIQIAE ‘WNNIOCONA 'NOT0D ‘WND3D "NIvHg ' STYNIFHOV T ATIVIT40ISOHD IN AT1BVIHVYAIUNA 243 SINSSIL DONIMOTIN04 3HL
JYWINIW “OINOuHD/3LNIvVENS ‘SILILVdIH - ¥3AIT
1SNO1LVYA¥ISE0 21d402S0HIIN

INON

03123430 S3ITLITVAEONGBY ON
tSNOILVAY¥ISE0 SSOYD

aS $HiV3a 40 300N 9z 1531 NO SAvVQO GIGSZY # TVAINY

wdd 005 :3500 A dNOYY ivd 3TVW '
Z09S-UN
ViVa ADOTOHLVA TVWINY TYNOIAIONT Li-OH
92L91-NH

(penuy uod) 8 X1AN3ddY

JATNYWHOS HIIM AGNLS ALIDIXOL NOTLVIVHNI JINOYHIENS

- 131 -



Du Pont HLR 139-88

INON

1$378v1 FINIALIINT NI G3ILNNOD 1ON NVYOHO ‘NOILYNIWYX3 J21d40DSONIIW HOd INIIDI44NSNI FH3IM S3INSSIL 9NIMOTT04 3HL 40 SNO1LJ3IS

IN 404 1N3S3Y¥d LON 3§3IM S3NSSIL ONIMOTI04 3HL 40 SNOILD3IS

INON
NV AT3Y3A3S 3H3IM S3INSSIL ONIMOTTI04 FHL

INON  *NOILYNIWVX3 21d02S0HD

*JQVN LON SISONIVIA D 1dOISOHDINW tQ3zA0L

1§3789VL 3IINIAIINI NI GILINNOD LON NVIHO
34930 $03ZA701NY J¥IM SIANSSIL ONIMOTT0d 3HL

INON  INOTLYNINYXI DIJOISOHDIN JANTIIHd 1ON 10 SISAOLOVY 40 3

¥3AAav1a ABVNIYN ‘VIHOVHL ‘GQIOHAHL ‘SANAHL *S$31S31 'HOVWOLS ‘WNNY3ILS

*3ISON *3I00M HIWAT DITHIENISIN “SOUNND “SAINGIN ‘WONNCIC ‘wWN3ITL ' LYVY3IH *§3A3 'SNOVHIOS3I
TATIVIIJOISOUD IN ITBVIYVYNIYUNN UM S3NSSIL ONIMOTI03 3HL

HIALT
1SNOTLVAHISA0 JI40JSOHIIN

*N331d4S ‘WNLD3¥ ‘SVYIUINVI
*S3IAINAQIOId3 ‘WANIOQONG ‘NOT0D °"WNI3D ‘Nivue *SIYNIHAY

WVWINIW ‘DINQY¥HI/3LNIVENS °*ST1LILVAIH -

Q3123430 S3I11TVNYONBY ON
:SNOILVANISEO SSO0YO

0S *Hiv3Qg 40 300W 9Z :1S31 NO SAvd 91SSZy *# TVYWINV

wdd 00S :350Q A FdNOYD ivd ATV
' Z09S-Un
VIVQ AD0TI0HIVd IWWINV TYNAIAIGN] LL=-IH
BZLIL-NH

(Panu3uod) g XIOQNIddV

JOINYWHOS HLIM AGNLS ALIDIXOL NOILVIVHNI JINOWHIENS

- 132 -



Du Pont HLR 139.88

$$379YL IINIQIONI NI Q3IINNOD LON NVDYHO NOILVNINVXI D1d0ISOUIIN HO4 LINIIDIJ4NSNI 3IH3IM S3INSSIL INIMOTI04 3IHL &ﬁ wwuwuuum
INOTLYNINVXI DId0DSOUIIW ¥04 IN3ISIUd LON 3IHIM SINSSIL DNIMOTI04 IHL JO SNOILDIS
INON
uqunwh 3INIOQIINI NI G3INNOD LON NVOHO °‘3AVN LON S3ISONDVIA D1d0ISOUIIW 1QIZAN0LNY ATIYIAIS FHIM SIANSSIL ONIMOTTI04 3FHL
£@32A704NY 3H3IM SANSSIL ONIMOINO04 3IHL

3NON

3NON  *NOILVYNINVYXI D1d03SOY¥IIN 30NT1I3d4d LON QIQ SISAT0LNVY 40 3349034

¥30aVI8 AMVYNIYN ‘VIHOVHL ‘OGIOHAHL ‘SNNAHL °‘S31S3L "HIVWOLS
"ISON ‘300N HJIWAT DTHIINISIN *SONNT ‘WANNCIC *WNITT *LHVYIH *S3IA3 *SNIVHIOS3

‘WNNY3ALS 'N33IAS ‘wNLDIY *SVYIHINVI
FATIVIIAOISOHI IN ITBYHUYNIENN JHIM SINSSIL INIMOTI04 3HL

‘S3QINACIALId3 ‘WNN3IAONG "NOTGD °‘WNJ3D 'NIVHE 'SIvNIHAV
IVWINIW *JINOYHI/IAiNIVENS °*SILILVAIH - H3IAIN

QTIN ‘SISOHHIINOHOAH -~ SAINOIN
ISNOILVAYISE0 J1d40JS0OUdIN

0342331430 S31L17vWHONGY ON
ISNOILVAE3SBO SSOH9

- QS ‘HLY3IQ 40 3IAOW ZI 11531 NO SAVO LISSZY 4 IYNINY
) wdd 00S :3500 A :dNOH9 Lvy 37vA
Z09G-HN
VYiVO ADOTNOHIVY TYWINY IVAQIAIQN] LL1-IOH
BZL91-NH

(pPanujjuod) g XIgN3IddY

FATNVNYO4 HLIM AGNLS ALIDIXO0L NOILVIVHNI DJINOY¥HOENS

- 133 -




Du Pont HLR 139-88

INON
:$318v4 3INIGIONI NI GILNNOD 1ON NVOMO INOTLVNIAYX3 D1d0ISOHIIN HO4 UINIIDIJINSNI JHIM S3NSSIL ONIMO1104 3HL 30 SNOILD3S
INON  INOILYNIWYX3 J1d0DSOMIIW ¥O4 INISIYd LON 3H3IM SINSSIL ONIMOTT0Y 3HL 40 SNOI1123S

. INON

1§378YL IINIAIINI NI OQ3LNNOD 1ON NVOUHO *30vW LON S3ISON9IVIQ 21d0ISOHDIIN :Q3ZAT0LNY AN3H3A3IS 3HIM SANSSIL ONIMOTTIO04 3HL

INON  INOTLYNIWYX3 DI4ODSOYIIW 3ANTIIHd LON a1a SISATOLNY 40 33¥93A GQIZAN0LNY FYIM S3INSSIL ONIMOTT0J 3HL

¥30av18 AHYNINN "V3IHOVHL ‘QIQHAHL ‘SAWAHL *S$31S31 "HOVWOLS ‘WNNH3ILS

“NI3IVAS ‘WNLI3Y ‘SYIHINYD "ISON ‘300N HAWAT DITHIINISIW ‘SYUNNT ‘SAINOIN ‘WONNCIF ‘WN3TL CLYYIH *S3A3 'SNDOVHJOSI
‘S3QINAGIGIJI ‘WAN3CONG °NOT0D ‘WADID “NIVHE °STYNIDUV TATIVI IG0ISOUD LN ITGYNHVWIUNN 383M SANSSTL ONIMOI04 IHL

AUYWININ *DINOBHD/3LINIVENS ‘STL11Vd3H - LY

ISNOILVYAHISEO J1d0ISOHIIN

a342313Q S3II1LITYWHONGY ON
$SNOILVAHISEHO SSOYD

gS iHLvV3Q 40 300W Z\ 1531 NO SAvVQ BIGSZY i IYWINY

wdd 00S :350Q A FdNOY9 vy 3TVNH
Z09G-HN
ViV3Q AD0T0HIVA TVWINV TIVNOIATGNT . L1-OH
B8ZL9t -NH

(panujuod) g xX1AQN3IddV

JOINVWE0S HLIM AGNLS ALIDIXOL NOTLVIVHNI DINOHHOENS

- 134 -




Du Pont HLR 139-88

3NON

:§378YL 3IINIGIINI NI QILNNOD LON NVOHO ‘NOILVNIWVXI J1d0JSOYIIW HOJ LINIIDI44NSNI 3¥3M SIANSSIL 9NIM0T110d 3HL 40 SNOILD3S

INOTLVNINYX3 D1JOISOHIIN HOJ INIS3IUd LON 3IHIM SINSSIL INIMOTI04 3HL 40 SNOIL1D3S
" ANON
*3QvW LON SISONOVIQ I1dOISO¥IIW !Q3IZAN0LOV ATIYIAIS 34IM SINSSIL ONIMOT1104 3HL

INON

$$378v1 3INIGIINI NI GILINNOD LON NVYOHO
INON  :NOLLVNINYX3 DId0JSOHIIN 3I0ANT1I3dd 1ON Ql14 SISATI0LNY 40 33YDIQ :03IZAI0LNY 3Y3IM SINSSIEL ONIMOTT04 3HL

H30aY1g AHVNIYN ‘VIHIVHL ‘OIOHAHL °‘SNWNAHL ‘S31S31

*JSON ‘3IA0N HJWAT DTHILINISIN "WANNCIC *WNITI ‘ldvaH ‘S3A3 "SNIVHJOS3

*HOYNOLS ‘WNNHILS °N331dS ‘WN123d 'SVYIUINVYI
:ATIYIIJOISOUD IN 3718YXHUVWIENN JY3IM SINSSIL ONIMOTTO4 3HL

*SIAINAQICQIdI ‘WANIAONG °‘NOT0D "WNI3D "NIVHE °“STVNIHAY

AVWINIW ‘DINOHHD/ILNIVANS ‘' VINOWNIND - SONNT
TAYNINIW *JINOHHI/ILNIVENS ‘STLILVAIH - L ELY
- SAINGIN

31vH83A0N ‘S ISOUHIIN
ISNO11VANISE0 D1d0JSOHIIN

Q3123130 S3IILITYNYONGY ON
: ISNOILYAN3SE0 SSO¥9

as ‘Hiv3g 30 300w ZV  $1S3L NO SAvVQ 61SSZP 4 NYWINV
wdd 00GI *350Q 1IA :dNOYD vy 3V
Z095-UN
ViVQ ADOTOHLVd TVAINY TVNATIAION] LV -IH
82291 -NH

{(panuyjjuod) g XIAN3IddY

JOINVAHOS HLIM AGNLS ALIDIXOL NOILVIVHNI JINOHHIBNS

- 135 -




Du Pont HLR 139.88

INON
1$318YL 3INIGIONI N1 O3ILNNOD LON NVOHO *NOILYNIRVX3 DId0DSOHIIW Y04 INIIDI43NSNI 3¥IM S$3NSSIL INIMOTII04 3FHL 40 SNO11)J3S
!NOTLVNINVX3 D1d40ISOHIIW HOJ LN3IS3I¥d LON 3Y3M SIaNSSIL ONIMOTI104 3HL JO SNOILI3S

INON

1$378Y1L IINICIINI NI GILINNOD LON NVDYO ‘3IOVW LON S3SONIVIQA 21402SOUIIN $Q3IZAT0LAY ATIHIAIS IHIM SINSSIL DNIMOTI04 3HL

INON

INON  :NOILVNINYX3 D1d0JSOHDIW 30N71238d LON GIC SISAT0LNY 40 334930 ${@3ZA010Y FH3IM S3NSSIL ONIMOIT04 3IHL
*WN173H ‘SYIWINVA “ISON ‘SONNT 'HIAIT ‘WANNC3IC ‘KNI ‘1HVIH ‘' SNOVHAO0S53

¥30av19 ANVYNIYN ‘VIHOVHL “QIOYAHL
:ATIVI1d0ISONI IN ITBVIUVAIHNN 343M SINSSTL INIMOTNI04 FHL

‘SIAINACGIQIdI ‘WANIGONG °‘NOT0D “WND3D 'NIvie ‘STVNIHOY

3¥3IAIS ' [X3ILHOD| FLAIOHIWAT ‘NOILIT430 - SANAHL

QViN CINNEIIHLIDI SNO¥IIININIS ] NOLLVHINIDIA - $31531

IAQ08| NOISOY¥I -~ HOVYNOLS

01IN " [mOoHHYN INOB| AHJOHLY - NNNYILS

FJUIAIS ‘[dINd FLIHM] FLADOHAWAT °‘NOIL131d430 - N33dS

Q1IN "JLADOHIWAY "NOIL3Td3C - J00N HANAT JIY3ILNIS3IN

J1VvHIAON ‘SISOUHdIIN - SAINOIN

(VYNIL3Y] 3113508/Q004 -~ S3A3
tSNOILVAYHISB0 J1d0ISOHIIN

. 1HOIS ‘NMOY8 ‘3OHVHISIO - ALIAVDY TIVSVYN
ISNOILVYAHYISEO SSOYY
3S iHiV3I0 JO 3JAON Il 11S31 NO SAvVO 0ZSSZy 1# YNINV

wdd 005t :3S00 11A 1d010Y¥9 1vy 3vn

Z09S-unN
Viva AD0T0HIVd TYWINV TVNAIAIONT Li-JH
B8ZL941-NH

(PanusyLvo3) g XION3ddY

JOINVYNEOD HLIIM AONLS ALEDIXOL NOLLVIVHNI JINOWHOGNS

- 136 -




Du Pont HLR 139-88

3NON

t$37GvL 3INICEINI NI GIINNOD LON NVYDHO INOTLVNINYX3 D1d0ISOUDIN HO3 LINIIDI44NSNI 3H3IM S3INSSIL YNIMOTII04 3HL JO SNOILLDIS

INOTLVYNINYXI D1d40DSOYIIN HOd LINISI¥d LON UM SANSSI1 ONIMOTII04 3IHL 40 SNOILD3S

3INON
£Q3ZAT01NY A13HIAIS IW3IM SINSSTL INIMOTI04 3IHL

3INON

$$378v1L IINICGIONI NI GILNAOD LON NVIUO ‘30VN 1ON S3ISONIVIQ JI1d40ISOYIINW,

' INON  SNOILVNINVX3 JId0JSOHIIW 30N1D3Hd LON 410 SISAIOLAY 40 33¥930 {Q3IZATN0LNY IHIM SIANSSIL ONIMOTIT04 FHL

H30aVI8 AHYNINN ‘Y3IHOVHL 'QIOHAHL ‘$31S31 ‘HIVWOLS

*3SON *IOON HAWAT JTUILINISIN “SONNT TRONNCIC *WN3ITT LHvad *S$3A3 *SNOVHAO0S3

CWANYILS *N3I3dS ‘WNid3Y *SVYIHONVI
:ATIYD1JODSONI IN ITBVIHNVYNIYNN JHIM SINSSIL ONIMO1104 3HL

'SICINAQIGIAI 'WAN3GONA °*NOT0J ‘WND3D ‘NIvye ‘SIVNIHQVY

JYNINIW *1X31H0D] FLAIOHIWAT *NOI137d30 - SNNAHL

AVWININ "D INOYHD/310DvaNs "SILILVdIH - LELY N
21vH¥300N ‘SISOUHdIN - SAINGIN
1SNOILVAY3ISEO J21d40ISOHIIN

03173130 SITLITVNHONGY ON
1SNOILYAYISEO SSOHI

s ‘Hiv3Ia 30 300W Zl  t1S31 NO SAvd 1ZSSIY # TTYNINY

wdd QgoSt 3500 1IA :dNOY¥YD 1vy 3TN
' 209G-UwW
VIVQ A90T0HLVd TTVWINY TVNGIAJONI LL=OH
BZL91-NH

(panuyijuod) g X1aN3IddV

JAIWVNHOS HLIM AQNLS ALIDIXOL NOLLVIVHNI JINOHUHIENS

- 137 -




Du Pont HLR 139-88

INON
1§37Vl IINIGIINI NI QILNNOD LON NVOHO :NOILVYNIWVXI DI1d0ISOHIIN ¥O4 INIIIIJINSNI JHIM S3INSSIL ONIMOTI04 3HL 40 SNOTLD3IS

INOILVNIWYX3 D1d0DSOUIIW HO4 INISI¥d LON 3¥3IM S3INSSIL INIMOTTO0J 3FHL 40 SNOI1123S
INON
umwan«h 3IN3GIONT N1 Q3LNNOD LON NVOHO °3aviH LON SISONOVIO DI40ISOUIIN 1Q3AZATOLNY ATIYIAIS JYIM SANSSIL ONIMOTIT04 3HL

QIOYAHL

INON  :NOILVYNIWYX3 D1d0ISOYIIW 3IANTIIHG LON 010 SISAT0LNY 40 I3Y93IA QIZAT0LAVY FHIM S3NSSIL ONIMOTT04 3IHL

H3QaV18 AMYNIHN °VIHIVHL “SNWAHL °‘S31S31 °"HOVWOIS

TWALIIY ‘SYIYINVG ‘ISON '3IAON HAWAT DTHILNISIN *SONNT ‘KONOCIC ‘WNITT *1dv3IH ‘S3AT *SNIVHAOS3

‘WNNY3LS ‘NI3dS
TATIVIIJ0ISOUDIW ITAYINHVANIENN 3¥3M SINSSIL ONIMOTI04 3HL

‘SIQINAGIQIdI ‘WNNICGONA ‘NOT0JI ‘WND23D °*Nivda 'SIYNIYAY
IVWINIW *DINOBHD/3LINIVENS ‘SILILVAIH - PEY &)

G1IN °*SISOYHA3N - SAINGINH
1SNOILVYAYISE0 J1d0ISOHIIN

a3173130 SITLITVYWYONGBY ON
iSNOLLVAYISE0 SSO¥9D

aS  HIV3IO JO 3IUOW 9Z 11531 NO SAYQ Z2ZSSZV  '# TVWINY
! wdd Q0S| 3500 1A $dNOYY vy 31V
Z09S-4W
VIVQ AD0I0HIVE TYWINV TVNAIAIOGNT L1-0H
8ZLI9L-NH

(P8nNUI1v02) ¢ XIANIddY

JAINYNEOS HLIM AONLS ALIDIXOL NOILVIVHNI JINOHHIENS

- 138 -




Du Pont HLR 139-88

3INON

1§378VL 3IINIGIONI NI O3LNNOD LON NVOHO tNOTLVNIWNYX3 DIJOISOUIIN ¥0J LNIIDIJINSNI JUIM SINSSIL ONIMOTI04 FHL 40 SNOILI3S

INOTLYNINYXI D1d40DSOYIIN HOd IN3IS3Hd LON 3U3M S3NSSIL ONIMOTI04 3HL 40 SNOILD3S
3NON
1ON S3ISONOVIQ DI1d0ISOHDIN 103ZATOLAY ATIHIAIS 343M SINSSIL ONIMOTI04 3HL

1Q3ZAT0LNY IUIM SINSSIL ONIMOTN04 IFHL

INON

1§3718vL JONIAIONT NI GILNNOD LON NVOHO ‘30vN

' INON  :NOILVNIWYXI D1d402S0HDIW 30NT1I34d LON 410 SISAT0LAY JO 33¥930

H3I0AV1E AYVNINN ‘VIHIVHL ‘QIOYAHL °SNWAHL ‘HIVNOLS

‘WONYILS *N3INdS ‘WNLD3IY "SVIYINVA “ISON “JAON HIWAT DITHILNISIN *SONNT CRANNCIC ‘WN3TT *1HVEH ‘S3A3 ‘SNOVHLOS3
*S3Q1nAQIALd3 .::zuoo:n..zoaou *WN23) ‘NIVYE 'SIVNIYOY  ATTVIIJOISOHIIN ITGVIHVAIUNN JYIM SINSSIL ONIMOTITI0S 3HL

GIW C[WN113HL143 SNOYIJINIWIS| NOILVHEINIDIA - $31S3l

AVWINIWN *DINOYHD/ZILNOVENS ‘SILILVdA3H - VELY ]

SAINGIN

AVWININ *SISO¥HAIN -
tSNOILVYAYISE0 J1d0ISOHDIW

Q3123130 SITLITVWHONEGY ON
1SNOILVAYISEO SS0Y¥9

asS ‘HivI0 40 3IA0W Zy  $11S31 NO SAVQ €ZSSZY # TVWINV

wdd gost 3500 JIA 1dN0OYYD 1vHd 3TYW
2095 -UNW
VAV ADOTINDHIVA TVWINV TVNAIAIGNI] . LL=-DH
BZLI1-NH

{panujjuol) g XIOGNIddY

JOINVAB04 HLTM AQNLS ALTDIX0L NOTLVIVHNL DINOHHIENS

- 139 -




Du Pont HLR 139-88

1§379vL IINIOIONI NI QILNNOD LON NVOHO *NOILVNIWVYXI I140ISOHIIN HOd LINIIDTJINSNI 3HIM S

‘300N HIWAT D1HILNISIN “SONNT "HIALT
INOILVNINVYX3 D1d0IDSUYIIN BO04 LN3ISIHd LON 3

-

INON
INSSIL ONIMOTI04 3IHL 40 SNOI11D3S

*g31S31 ‘HIVNOLS ‘WNNHILS ‘N3IIWdS ‘WNLD3Y *SYIYINV
*1¥VIH ‘S3AT ‘SAYYHMOS3 ‘S30QINAQICGLd3 ‘WNANIOONG

¥300¥18 ANYNIMA °"VIHIVHEL ‘O10YAHL ‘SOWAHL
¥3M SINSSIL ONIMO1104 IHL 40 SNOILIIS

CGAINGIN CHONNCAC “WN3TIL

*NOT03 ‘WND3D 'N1vHE ‘SIVYNIHAY
' INON

1$37avL FOINIGIINI NI GQILNNOD L1ON

ANON

NVOHO ‘3IAVWN ION S3ISONOVIO D1dOISOHIINW 1Q3ZAT0LNY AT3IHIAIS IHIM SIANSSIL ONIMOTIT04 IHL

INOILYNIWYXI J140JSOHIIW 3ANTIIdd LON GIG SISAT0LAV 40 334934 uOMN>40k:< IY3IM SANSSTL DNIMOTT0L IHL

TATIVIIQOISONI TN IT1BVHHYAIUNN IHIM SIANSSTL IONIMOTI04 3HL

3ISON
INON  ‘SNOILVAY¥3ISE0 J1d40ISOUIIN

1HO1IS 'a3Y¥ ‘3IDUVHISIO - ALIAY] VYSVYN

Q1IN ‘NMOHE “WN3NI¥3d °NIVLS - NINS

alinw ‘S1sAn0LNY - AQ08 IT0HM
: ISNOILVABISEO SSOY9
a4 ‘HLv3Q JO IA0W € 1531 NO SAvVQ pZSGZY  ‘# TVWINY

wdd Q0Gt *3500 1IA 1dNOHD 1vYd 3IVW

Z09S-YKW
VIVG AD0T0HLIVd TVNINY TVNOIAIONI] L1=-DH
BZL91L-NH

(panupjuul) g XJIAN3IddY

JOIWVNHO0S HLIM AONLS ALIDIXOL NOLLVIVHNI DINOUHOENS

- 140 -




Du Pont HLR 139-88

:$37Gv1 3ON3AIINI NI Q3ILINNGD LON NVOHO tNOILVYNINYX3 DIdOJSOUDIW ¥OJ INIIDIIINSNI

ANON

1$378VL FINIAIINI N1 GILNNOD LON NVIHO

INON  :NOILVYNINVYX3 D1d402SOHIIW 30N1I34d LON O10Q S1SAN0LNY JO 334930

IANON

3¥3M S3NSSIL ONIMO1I04 3HL 40 SNOLLI3S

tNOILVNINYX3 D1d40ISOHIIN HOd4 LN3IS3¥d LON IHIM $3NSSIL YNIMOTITI04 IHL 40 SNOILIAS

INON

*3QVW 1ON S3SONDVIQ 21d402SOHIIN ‘A@3ZATOLNY AT3Y3IA3S IYIM SIANSSIL INIMOTIO4 3HL
$Q3ZA0010Y 3¥3M SINSSIL ONIMOTI04 3HL

HIQAVTE AYYNIHN 'V3HIVYHL ‘QIOHAHL °SONAHL ‘S31S3L
‘HOYWOLS ‘WNNY3ILS ‘NIITdS ‘WNLIIY *SVIYINVGD "IGON HAWAT DIYILNISIW CHIALT CWANNCAC “WN3TT *LEVIH 'S3IAT "SADVHAOSI
TATTIYI 1J0ISOUIIN I1VHHVHIBND FU3IM SANSSIL ONIMOTTO4 3IHL

*S3IQINAQICIAI ‘WONICONG °‘NOTI0D "WND3D ‘Nivid °SIVNIYAY

WWININ ‘IWN113HL1d3] VISYIdVLIIN SNOWVNDS
IVWINIW *3102vENs °“SILINIHY

AVWINIW ‘D INOYHI/3LNIVENS °YINOWNING
Q1IN *SISOUHd3IN

3ISON
SONNY
SA3NOG I
ISNOTLVANISEO J1d0ISOUIIN

Q3123130 SITLITVAHONBY ON

as ‘Hiv3a 40 300W 9Z '1S31 NO SAvVQ

wdd QOGI 3500 1IA :d400Y9 vy 31YN

ViVQ ADOIOHLIVd TVWINY TVNAIAIGNT
(panu}juod) g XIONIddV

JOIWYAYOS HLIM AGNLS ALIDIXOL NOILVIVHNI DINOYHOENS

$SNO11VANISEO SSOYD

GZSSZY '# YNINV

Z209S-HW
L1 -JH
B8ZL91~-NH

- 141 -




Du Pont HLR 139-88

INON
:$376YL IONITIING NI GQILNNOD LON NVOYO :NOILYNIAYX3 J1dOISOHDIIN HOd LINIIIIJINSNI UM S3INSSIL ONIMOTIO3d 3IHL 40 SNOILI3S
:NOILVNINYX3 D1d0JSOHDIW HO4 ANISIdd LON 3HIM SINSSIL ONIMOTITO04 3HL 40 SNOIL[1D3S
3INON
:6378vVL IINIGIINI NI G3LNNOD A0N NVOHO ‘3GVW LON SISONDVIA II140ISQUIIN £Q3ZA0LNY ATIYIAIS IHIM SINSSIL ONIMOTI0S 3HL

INON

'NOILYNINYX3 DIJODSOYIIW 3ANIIIYJ LON QIO SISATOLAY J0 334930 'G3ZA040V 3¥3IM SINSSIL ONIMOTI04 3FHL

H3QAVIE ANYNIHN °‘V3HOVHL ‘QIOYAHL °‘HOVWOLS

*SYIYINYd ‘3ISON °*3IOON HJIWA DIYILINISIN 'SONNT “HIALT "WONNCIC ‘WN3TL ‘1HV3IH ‘S3AF ‘SNDVHCAOS3I
:ATIVIIGOISOUIIN FIEVIHYNIYNN 3YIM SINSSIL ONIMOTTIOLS FHL

L NER]

‘WNNY3LS ‘WN1D3Y
*SIAINAGICGICGI *WNNIAONG °“NOI0D ‘WND3D “Nivda ‘SIVNIHAY

ILVHEIQON ‘[ X31HO0D) ILADOHINAT "NOI13N43IA - SNNAHL
IVNININ IWNITIIHLTIE3 SNOHIIININIS] NOJLVHINIDIQ - $3153L
N33dS

Q1w ‘1dIind JLIHM} ILADOHAWAT *NOI131d3Q -
JYIAIS ‘SISOYHIIN - SA3INOIN
tSNOILVAY3SE0 JI40ISOUIIN

WVYyILYIEE “LIHIIIS ‘3HV - SA3INOIN

1HOIS ‘SISA0LNY - AGOG 370HMm
tSNOILYAU3SHO SSOND

a4 ‘Hiv3IO 40 300W 6 $1S31 NO SAvO 9ZSSZP  # TVNINY

wdd 00Si ‘3504 JIA 1dNOYUD ivd 37IVN
Z095-4N
LL-DH

YiVQ AD0TDHIVA TVWINY TVNAIATAONI

(panui1uol} g XION3IddY BZL91-NH

JAIAVAYOD HLIM AGNLS ALIDIXOL NOILVYIVHNT DINOHHOENS

- 142 -




Du Pont HLR 139-88

3NON

1$379V1 3INIQIINI NI GILNNOD LON NVOHO :NOILVNINVYXI D1d0ISOUDIN 404 ANIIDII4NSNT JHIM $3INSS11 ONIMOT1I0d 3FHL 40 SNOILI3S

INOTLYNIWYX3 D1d0JSOYDIW HO4 LIN3ISIYd LON 3I¥IM SINSSIL ONIMOT104 3HL 40 SNOILD3S

INON
AT3H3A3S IN3IM SINSSIL INIMOTTO4 3IHL

3INON

1$378vL JINIAIONI NI Q3LINNOD 1ON NVOHO ‘3AVW LON SISONOVIA I140ISOUIINW ta3zaloinv

WND33 NOILYNINYX3 J1d0JSOUJIIW 3ANTI38d LON did SISAT0LNY J0 IFYIIQ 1Q3ZA01NY IHIM SINSSIL DNIMOTITI0S 3HL
H3ICOVIE AHYNIYN *VIHOVHL ‘QIOHAHL °‘SNWAHL °‘S31S31 "HIVYWOILS
*3AON HAWAT DTHILINISIN “SONNT "WNNAT3C ‘WN3ITT ‘1HVIH °S3A3 ‘SN9YYHJO0S I

‘WNNY3LS ‘N3I3INdS ‘WNLD3IY ‘SYIUINVD ‘ISON
TATIVIIJOISOUI I 310VHHYWIYNA FHIM SINSSIL ONIMOTT0d4 3HL

*S3IQINAQIGId3 "WANIQONG ‘NOT0D “WNJ3D 'NIvde 'STTVNIHOV
JVNININ "DINOYHI/ILNIVENS “SILILVAIH - H3IAI

OVIN ‘SISOHHdIN - SAINGIN
tSNOILYA¥ISA0 D1d0JSOUIIN

G3123430 SITLITVNHONBY ON
iSNOLLVYAHISBO SSO¥9

.

as  *HivV3IQ 40 3IA0W 9Z 11531 NO SAvQ LZSSZY *# TYWINY
‘ wdd 00S) (3500 11A :dNOYHYD vy 3VKN
Z095- 4w
ViV( AD010HLIVd TVWINY TVAGIATONIT : L1-IJH
822491 -NH

(penu) juod) 9 X1AN3IddV

JOINVYWBO0Z HLIM AGNLS ALTDIXOL NOILVIVHNI DINOHHOGNS

- 143 -




Du Pont HLR 139-88

ANON

1$3718YL 3ION3IGIONI NI Q3LNNOJ 10N NYDHO ¢NOLLYNINYXI 21d4OISOYIIW HOJ INIIDI44NSNI 3Y3IM S3INSSIL 9NIMOTI104 3IHL 40 SNOILIIS

3INON  :NOILVNIWYX3 D1d0ISOHDIW HOd IN3S3¥d 10N I¥IM S3INSSIL ONIM0110d 3HL 30 SNOT1D3S

INON

1§379VLe 3INIQIONI NI QIANNOI LON NYOUO *30VW 10N S3ISONOVIQ D1d0ISOHIIN 1Q3ZAT0LNY AT3U3A3S JYIM S3NSS1L ONIMOTI04 3HL

INON  SNOTLVYNIWVX3 JD1d0ISOHIINW 30n71334d 1ON 010 SiSAT0LNV 30 33Y930 'G3ZA01NV FYIM SINSSIL ONIMOTTI03 3IHL

¥3IAOVI8 AHYNIY¥N ‘V3IHOVHL ‘Q10HAHL

*3SON *300N HdWAT DIHILNIS3IN *SYNNT ‘RANNCIC ‘WNITT ‘LYVYIH

‘SNWAHL “HOVWOLS ‘WNNY3LS ‘N33TWdS ‘WNLI3Y ‘SYIYINV
JHNN 3H3IM SINSSTL INIMOTIT04 IHL

*S3IA3 ‘SNOVHIOS3 ‘WNNICONG °*NOT0D “WNJ3D “Nivid *SIVNIHOY  SATIVIIHOISONDIN 3T8VIHYN

aviW ‘{WNIT3HLTIGI SNOYISININIS] NOILVHINIDIQ - S31S31
IVWININ *JINOHHD/3ILAIVENS ‘SILILVdIH - LEL

a1IN “SISOYHI3IN - SAINGIN

34VHICON °VIWHILSOdAH - S3AINAQLICIdEI

:SNOILVAY3ISE0 J140ISOUIIN

1HOTY *TIVAS S34S34

NVl ‘(Y¥313nvia NI
WN Z) ‘3DV4HNS ‘1HOIY ‘NO1ivH0102S1d

SAINGIN
1SNOI1VA¥IASEO SSOH9

as  *Hiv3a 40 J00W 9Z :1S31 NO SAVQ BZGSZYV 4 TIVNINY

wdd p0St 3500 1A $dNOY¥D 1vd 31V
209G-un
. VivVa AD0N0HLIVd TVANINY TVNAQIAIONIT . L1-2H
BZL9L-NH

(pPanNuLIu0d) @ X1ANIddY

JATNVWHOD HL11M AONLS AL1DIXO0L NOILYIVHNI JINOHHOENS

- 144 -




Triage of 8(e) Submissions

Date sent to triage: NON-CAP

Submission number: /317 b 4 TSCA Inventory: @ N D

Study type (circle appropriate):
Group 1 - Dick Clements (1 copy total)
ECO AQUATO
Group 2 - Ernie Falke (1 copy total)
ATOX ‘ SEN w/NEUR
Group 3 - Elizabeth Margosches (1 copy each)
STCX C7CX EPI RTOX GTOX

STOX/ONCO CTOX/ONCO IMMUNO CYTO NEUR

Other (FATE, EXPO. MET, etc.):

Notes:

THIS IS THE ORIGINAL 8(e) SUBMISSION; PLEASE REFILE AFTER TRIAGE DATABASE ENTRY

For Contractor Use Only

entire document: @ 1 2 Dpages / ; Z pages

Notes:

Contractor reviewer : Ju) pate: /[2Y4[qb
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13176A

M

Subacute inhalation toxicity is of medium concern based on mortality in rats exposed to 0,
100, 500 and 1500 ppm for 6 hours/day, 5 days/week for 2 weeks. There were 3/10 deaths at
the 1500 ppm dose. Clinical signs included weakness and hunched posture (1500);
pathological findings included persistent thrombocytopenia (2500) and nephrosis (1500).




